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This  research  was  conducted  to  determine  whether  availeUsle  paper-and- 
pencil  aptitude  and  training  measures  could  be  used  to  ptedict  tank  driver, 
gunner,  and  tank  commander  performance,  and  if  so,  to  develop  appropriate 
prediction  equations  based  on  the  aptitude  measures. 

The  research  was  conducted  in  three  phases.  The  first  two  phases  were 
conducted  with  armor  trainees  at  Fort  Knox,  and  dealt  with  the  gunner  and» 
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driver  positions.  The  third  phase  was  conducted  with  armor  crewmen  in 
operational  armor  battalions,  and  dealt  with  the  tanli  commander  and  gunner 
positions.  In  Phases  I  and  II,  at  Fort  Knox,  measures  of  trainee  aptitudes, 
training  performance,  driving  performance,  and  main-gun  tan)i  gunnery  were 
collected  for  trainees  in  the  sample.  Aptitude  measures  included  the  Armed 
Services  Vocational  Aptitude  Battery  (ASVAB)  raw  scores  and  additional 
paper-and-pencil  tests,  while  training  measures  included  performance  on 
tests  relating  to  tank  weapons,  maintenance,  communication,  etc.  The  cri¬ 
terion  performances  were  tank  commander  ratings  of  trainee  M60  tank  driving 
on  a  stcindardized  course  and  number  of  hits  during  main-gun  tank  firing. 
During  Phase  III,  aptitude  and  main-gun  firing  measures  were  collected  for 
tank  commanders  and  gunners  in  a  rample  from  a  USAREUR  armor  division.  Ap¬ 
titude  measures  were  based  on  a  battery  of  paper-and-pencil  tests.  Gunnery 
measures  were  based  on  performance  during  tank  crew  qualification  firing 
at  Grafenwohr,  West  Germany. 


With  armor  trainees  at  F'ort  'K(^ox  a  number  of  potentially  useful  pre¬ 
dictor  variables  were  identified  in 'phase  I.  These  included  four  ASVAB 
tests  and  three  additional  paper-and-pencil  tests  as  gunnery  predictors 
and  six  ASVAB  tests  and  two  additional  paper-and-pencil  tests  as  driving 
predictors.  Only  one  of  the  driving  predictor  tests  was  validated  in 
Phase  II,  and  none  of  the  paper-and-pencil  tests  was  correlated  with  the 
gunnery  measure.  N<  /ertheless,  certain  methodological  problems  entered 
Phase  II,  so  the  failure  to  validate  the  other  tests  did  not  necessarily 
indicate  a  fue  lack  of  relationship  with  criterion  performance.  In 
Phase  III,  conducted  with  operational  units,  none  of  the  tank  commanders' 
or  gunners'  paper-and-pencil  test  scores  was  correlated  with  tank  crew 
qualification  gunnery  scores. 


The  results  from  Phases  I  and  II  suggest  that  the  continuing  need  to 
make  optimal  assignments  of  Army  recruits  to  gunner/Joader  or  driver 
training  may  best  be  addressed  by  continued  research  on  the  paper-and- 
pencil  measures  identified  in  Phase  I,  as  well  as  the  'exploration  of  other 
techniques  such  as  job  sample  performance  measurement.  In  continued  re¬ 
search  with  the  paper-and-pencil  tests,  formulas  based  6n  both  regression- 
based  models  and  unit-weighted  models  seem  appropriate.  The  results  from 
Phase  III  indicate  that  paper-and-pencil  tests  do  not  sew  to  offer  promise 
of  predicting  performance  of  personnel  in  operational  units  on  tank  crew 
qualification  gunnery.  Perhaps  research  efforts  could  besV  be  directed 
toward  the  development  and  empirical  validation  of  job  samf>le  and  simulator 
techniques  based  on  sound  task  analyses.  Such  job  sample/simulator  research 
might  also  lead  to  measures  to  supplement  prediction  of  gunnery  performance 
for  armor  trainees. 
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ARI  Research  Reports  and  Technical  Reports  are  intended  for  sponsors  of 
R&D  tasks  and  for  other  research  and  military  agencies.  Any  findings  ready 
for  implementation  at  the  time  of  publication  are  presented  in  the  last  part 
of  the  Brief.  Upon  completion  of  a  major  phase  of  the  task,  fonnal  recom¬ 
mendations  for  official  action  normally  art  conveyed  to  appropriate  military 
agencies  by  briefing  or  Disposition  Form. 


FOREWORD 


A  major  research  area  for  the  U.S.  Amy  Research  Institute  for  the 
Behavioral  and  Social  Sciences  (ARI)  is  performance-oriented  individual 
skill  development  and  evaluation.  The  ARI  Field  Unit  at  Fort  Knox, 

Ky. ,  in  its  work  unit  area  "Crew  Position  Assignment  Methods  and  Man¬ 
agement  Factors"  (Amy  Project  2Q763731A770)  ,  is  concerned  with  improv¬ 
ing  methods  used  to  assign  personnel  to  training  and  service  in  tank- 
crew  duty  positions.  The  long-range  program  includes  developing  and 
validating  predictor  tests  to  improve  assignment  practices  and  lead  to 
enhanced  tank  crew  combat  proficiency. 

The  research  reported  here  describes  development  and  initial  vali¬ 
dation  of  predictive  test  batteries  for  assigning  tank  crewmen  to  the 
positions  of  tank  commemder,  gunner/loader,  and  driver  based  on  objective 
measures  of  their  aptitudes  and  perfomance.  The  subtests  were  from 
the  Amed  Services  Vocational  Aptitude  Battery  (ASVAB) ,  other  selected 
paper-and-pencil  tests,  and  interim  training  performance  measures.  The 
research  was  designed  in  response  to  requests  by  the  USA  Amor  Center 
(USAARMC)  and  the  USA  Armor  School  (USAARM5) . 


Technical  Director 


TANK  CREW  POSITION  ASSIGNMENT 


BRIEF 


Objective: 

To  determine  whether  available  paper-and -pencil  aptitude  and  train¬ 
ing  measures  could  be  used  to  predict  t^mk  driver,  gunner,  and  tank 
commander  performance,  and  if  so,  to  develop  appropriate  prediction 
equations  based  on  the  aptitude  measures. 


Procedure : 

The  research  was  conducted  in  three  phases.  In  Phase  I,  which 
dealt  with  gunner  and  driver  positions,  measures  of  trainee  aptitudes, 
training  performance,  driving  performance,  and  main-gun  tank  gunnery 
were  collected  at  Fort  Knox,  Ky.,  for  the  97  armor  trainees  in  the  sam¬ 
ple.  Aptitude  measures  included  the  Armed  Services  Vocational  Aptitude 
Battery  (ASVAB)  raw  scores  and  additional  paper-and-pencil  tests;  train¬ 
ing  measures  included  performance  on  tests  relating  to  tank  weapons, 
maintenance,  communication,  etc.  The  criterion  performances  were  tank 
commander  ratings  of  trainee  M60  tank  driving  on  a  standardized  course 
and  number  of  hits  during  main-gun  tank  firing. 

Phase  II  was  intended  to  replicate  Phase  I,  using  a  larger  s^unple. 
Three  armor  ccanpanies  at  Fort  Knox  were  involved:  142  trainees  partici¬ 
pated  in  driver  criterion  analysis,  and  112  trainees  participated  in 
gunnery  criterion  analysis.  Phase  II  variables  were  similar  to  those 
used  in  Phase  I,  but  Phase  II  gave  greater  emphasis  to  off-road  driver 
skills. 

In  Phase  III,  aptitude  and  main-gun  firing  measures  were  collected 
for  temk  commanders  and  gunners  (number  of  participants  varied  from 
159  to  211)  In  a  sample  from  a  USAREUR  armor  division.  Aptitude  measures 
were  based  on  a  battery  of  paper-and-pencll  tests.  Gunnery  measures  were 
based  on  performance  during  tank  crew  qualification  firing  at  Grafenwohr, 
West  Germany. 


Findings : 

Phase  I  resulted  In  Identification  of  a  number  of  potentially  use¬ 
ful  predictor  varl2d3les.  These  Included  four  ASVAB  tests  and  three  ad¬ 
ditional  paper-and-pencll  tests  as  gunnery  predictors  and  six  ASVAB 
tests  and  two  additional  paper-and-pencll  tests  as  driving  predictors. 
However,  only  one  of  the  driving  predictor  tests  was  validated  In 
Phase  II,  and  none  of  the  paper-and-pencll  tests  was  correlated  with 


vll 


the  gunnery  measure.  Nevertheless,  there  were  certain  differences  In 
research  conditions  between  Phase  I  and  Pi.ase  II,  so  the  failure  to 
validate  the  other  tests  did  not  necessarily  Indicate  a  ‘-rue  lack  of 
relationship  with  criteria  performance.  In  Phase  III,  conducted  with 
operational  units,  none  of  the  tank  commanders'  or  gunners'  paper-and- 
pencil  test  scores  was  correlated  with  tank  crew  qualification  gunnery 
scores. 


Utilization  of  Findings: 

The  results  from  Phases  I  and  II  suggest  that  the  continuing  need 
to  make  optimal  assignments  of  Army  recruits  to  gunner/loader  or  driver 
training  may  best  be  addressed  by  continued  research  on  the  paper-and- 
pencil  measures  identified  in  Phase  I ,  as  well  as  the  exploration  of 
other  techniques  such  as  job  sample  performance  measurement.  In  con¬ 
tinued  research  with  the  paper-and-pencil  tests,  formulas  based  on 
regression-based  and  unit-weighted  models  seem  appropriate.  Phase  III 
results  indicate  that  paper-and-pencil  tests  do  not  seem  to  offer  prom¬ 
ise  of  predicting  performcince  of  personnel  in  operational  units  on  tank 
crew  qualification  gunnery.  Future  research  efforts  might  best  be  di¬ 
rected  toward  the  development  and  empirical  validation  of  job  sample 
and  simulator  techniques  based  on  sound  task  analyses.  Such  job  sample/ 
simulator  research  might  also  lead  to  measures  that  would  supplement 
prediction  of  gunnery  performance  for  armor  trainees. 
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TANK  CREW  POSITION  ASSIGNMENT 


INTRODUCTION 

Recent  research  has  been  conducted  to  identify  potential  pre¬ 
dictors  of  successful  performance  in  the  tank  crew  positions  of  Tank 
Commander,  Gunner,  and  Driver.  This  research  has  been  responsive  to 
changing  needs  within  the  Armor  community.  Not  only  arc  new,  more 
capable,  and  more  sophisticated  tanks  being  introduced  into  the  in¬ 
ventory,  but  training  is  becoming  more  specialized  and  specific  to 
crew  position.  Both  developments  demand  methods  for  identifying  in¬ 
dividuals  who  have  the  best  potential  for  good  performance  of  their 
assigned  crew  duties.  The  general  purpose  of  this  research  was  to 
determine  the  potential  for  assignment  of  tank  crewmen  to  the  positions 
of  tank  commander,  gunner,  and  driver  based  on  objective  measures  of 
their  aptitudes  and  achievement.  The  specific  rationale  and  back¬ 
ground  for  each  phase  of  the  research  reported  herein  is  detailed  in 
sections  describing  specific  phases  of  the  research. 

Research  toward  the  developswnt  of  a  prediction  battery  for  identify¬ 
ing  Armor  trainees  for  training  in  a  gunner-specific  or  driver-specific 

program  was  first  conceptualized  in  response  to  recommendations  made  by 

2  2 

the  Total  Tank  System  Study  (T  S  ) .  These  reconnendatlons  encompassed 

broad  and  sweeping  changes  to  the  Armor  training  and  assignment  system 
2  2 

since  the  T  S  charter  gave  license  for  a  new  look  at  the  entire  system. 

2  2 

In  1975,  T  S  was  superseded  by  the  Tank  Force  Management  Group  (TFMG) , 
whose  similar  charter  derived  from  the  Chief  of  Staff,  Army  rather  than 
the  commander  of  TRADOC. 
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TFMC,  in  Its  recoomendstlons  (1977)  voiced  concern  over  the  state 
of  training  in  Arnor.  The  group  felt  chat  the  production  of  an  un- 
specialized  armor  crewnan  with  MOS  HE  was  inadequate  in  the  face  of 
proliferating  weapon  systems  and  increasing  emphasis  on  Armor's  role 
on  Che  combined-arms  battlefield.  The  task  of  the  armor  crewmant 
particularly  the  gunner,  was  seen  to  be  substantially  different  for 
Che  M60A1  tank  with  its  coincident  range  finder  and  unstabilized  turret 
chan  for  Che  M60A3/XM1  with  laser  range  finders  and  stabilized  turrets. 

The  M551/M60A2,  which  mount  a  different  main  gun  with  a  dual  capability 
for  missile  launching  and  conventional  round  firing,  were  more  different 
still.  And  TFMf:  expressed  a  reluctance  to  field  the  XMl  with  the  existing 
training  and  assignment  system,  since  Che  full  conbat  potential  of  the 
XMl  was  unlikely  to  be  achieved. 

Specific  recommendations  involved  removing  the  Armor  Crewman  from 
Career  Management  Field  (CMF)  11  and  opening  up  a  CMF  19  specifically 
for  Armor.  Within  CMF  19,  drivers,  and  gunners  for  the  various  duty 
positions  and  weapon  systems,  would  carry  different  MOS.  For  example, 
the  M60A1  driver  would  carry  MOS  19F  while  the  M60A1  gunner  would 
carry  MOS  19E.  Drivers  and  gunners  for  the  XMl  would  carry  MOS  19L 
and  19K,  respectively.  The  Group  recognized  that  the  existing  training 
program  was  not  set  up  to  produce  these  soldiers.  The  MOS  HE  Basic 
Armor  Training  (BAT)  program  was  designed  to  produce  a  soldier  considered 
to  be  a  qualified  loader,  licensed  driver,  and  familiarized  gunner. 

TFMG  recomnendcd  that  the  graduate  be  either  a  qualified  tactical  driver 
or  a  qualified  gunner.  In  implementation,  it  was  further  recommended 
that  assignment  should  be  based  on  aptitude  for  driver-specific  or  gunner- 
specific  training  and  performance. 
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In  the  aystem  envisioned  for  Che  M60A1  tank,  a  soldier  In  Armor 
One  Station  Unit  Training  (OSUT)  would  flrat  receive  Basic  Conbat  Train¬ 
ing  (BCT)  and  Basic  Armor  Training  (BAT).  On  the  completion  of  BCT  and 
BAT,  one  third  of  Che  trainees  would  receive  driver  training,  and  two 
thirds  of  Che  trainees  would  receive  gunner/loader  training.  A  major 
question  was  raised  "How  can  assignment  of  personnel  to  MOS  19E/K  or 
19F/L  training  best  be  made?"  (Weapon  system-specific  training  within 
duty  position  (l.e.,  separate  assignment  to  19E  or  19K)  was  not  addressed 
In  this  research  since  the  Armor  Center  had  not  Identified  separate 
training  programs). 

The  research  reported  here  addresses  some  aspects  of  the  question. 

The  research  Is  based  directly  on  Chat  of  Creensteln  and  Hughes  (1976) 
with  an  Armor  AIT  (Advanced  Individual  Training)  company,  and  by  Eaton 
(1978)  with  a  TOE  Armor  Battalion.  Creensteln  and  Hu^es  used  a  battery 
of  aptitude  tests,  taken  from  Kaplan  (1965)  and  Thomas  and  Sternberg 
(1964) ,  as  potential  predictors  of  Armor  AIT  driving  and  gunnery 
performance.  In  addition,  they  obtained  Armed  Forces  Qualification  Test 
(AFQT)  and  Army  Classification  Battery  (ACB)  Conbat,  Field  Artillery, 
and  Motor  Maintenance  ^ClCude  Area  scores  for  their  research  participants. 
They  found  numerous  suggestive  relationships  between  their  aptitude 
measures  and  driving  and  guimery  performances.  None  were  of  sufficient 
magnitude,  however,  to  permit  their  use  without  further  validation.  The 
primary  finding  of  their  research  was  the  Independence  of  driving  and 
gunnery  measures. 
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Eaton  admlnlatered  a  battery  of  paper-and-pencll  aptitude  teats 
chosen  from  tests  suggested  by  Kaplan  (1965),  Thomas  and  Sternberg  (1964), 
Creensteln  and  Hughes  (1976),  and  Hughes  (1976).  He  also  measured  per¬ 
formance  on  a  training  simulator  (Burst-on-Target  Trainer  DVC  17-58, 

DA  Pamphlet  310-12) ,  subcaliber  firing  (Mini-Tank  Range  Complex, 

TC  17-12-6),  and  critical  performance  component,  or  "Job  sample"  Job 
tests,  such  as  ranging  and  gun-laying.  Both  the  paper-and-pencll  apti¬ 
tude  measures,  and  the  simulator,  sbbcallber  firing,  and  Job  sample 
measures  were  then  tried  as  predictors  of  Table  VIII  tank  gunnery  per¬ 
formance  and  driver  performance  ratings. 

Data  analysis  provided  a  potentially  useful  equation  relating 
gunnery  performance  to  tank  commander's  scores  on  four  aptitude  tests. 

For  gunners  and  drivers,  several  individual  aptitude  tests  showed  some 
promise  of  predictive  success.  Further,  both  simulator  and  Job  sample 
measures  showed  potential  for  tank  commanders  and  gunners.  Because  of 
the  relatively  small  size  (less  than  40  crewmen  In  each  position)  of 
the  sample  provided  by  one  battalion,  however,  the  research  could  best 
suggest  the  potential  for  objective,  test-based  assignment  rather  than 
specifying  the  specific  test  battery  to  be  used. 


The  research  reported  here  was  based  on  the  results  obtained  by 
Grccnstcin,  Hughes,  and  liaton,  but  the  scale  of  the  research  was  extended 
to  include  enough  soldiers  to  allow  firmer  conclusions  .  Three 
phases  of  the  research  are  reported.  Phases  I  and  II  dealt  with  prediction 
research  oriented  toward  the  driver  and  gunner  positions.  One  company  of 
Armor  OSUT  (one-station  unit  training)  trainees  participated  in 
Phase  I  and  three  OSUT  companies  participated  in  Phase  II. 

Phase  III  was  very  much  like  Baton's  research  in  that  tank  commanders 
and  gunners  assigned  to  tanks  in  an  operational  armor  division 
participated  in  the  research.  The  research  conducted  in  Phase  I  and  II 
in  OSUT  did  not  deal  with  the  tank  commander  position  because  OSUT 
trainees  are  not  trained  as  tank  commanders.  Hence,  no  meaningful  measure 
of  tank  commander  performance  could  be  obtained.  The  Phase  III  research 
did  not  Include  the  driver  position  because  the  performance  criterion  for 
Phase  III,  Table  VIII  gunnery  at  Grafenwoehr,  Germany,  did  not  provide 
an  objective  measure  of  driver  performance. 

SPECIFIC  OBJECTIVES 

The  specific  objectives  of  this  research  were  (1)  to  determine 
whether  aptitude  measures  thus  far  identified  could  be  used  to  predict 
performance  in  three  tank  crew  positions,  and  if  so  (2)  to  develop 
appropriate  prediction  equations  based  on  the  aptitude  measures.  The 
details  and  findings  of  Phases  I,  II,  and  III  are  described  below. 
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PHASE  1 


Before  research  could  address  the  question  of  how  to  best  assign 
personnel  to  tank  driver  or  gunner/loader  training,  two  initial  consider¬ 
ations  needed  to  be  addressed.  First,  at  what  point  in  a  man's 
progression  from  Reception  Station  to  completion  of  training  would  the 
assignment  decision  be  made?  And  second,  what  data  would  be  available 
at  that  point  on  which  to  base  an  assignment  decision? 

To  expedite  the  research  program  an  initial  assu’optlon  was  made 
following  the  advice  of  the  Armor  School.  It  was  assumed  that  the 
assignment  decision  could  be  made  either  prior  to  BCT,  or  following  BCT 
and  BAT.  This  assumption  permitted  several  data  options.  If  the  CMF 
change  were  approved,  DCSPER-DA  would  need  validity  data  on  which  to  base 
a  selector  for  CMF  19.  This  validity  data  would  have  to  be  based  largely 
on  the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB) .  Thus,  collect¬ 
ing  ASVAB  test  scores  would  provide  test  score/Apt Itude  Area  data  to 
validate  against  performance  in  training.  A  post-BCT/BAT  assignment 
decision  would  permit  supplemental  testing  of  potential  Armor  crewman  at 
the  Reception  Station  or  during  BCT/BAT  if  Instruments  could  be  found 
that  added  to  the  validity  of  the  ASVAB  against  driving  or  gunnery  train¬ 
ing  success.  Finally,  performance  measures  from  BCT/BAT  would  also  be 
available  and  could  be  used  if  they  added  to  the  validities  obtained  from 
the  ASVAB  and  the  supplemental  tests-. 
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METHOD 


Research  Participants. 

Research  participants  were  HE  (armor  crewman)  trainees  in  one 
Armor  OSUT  company  at  Ft  Knox,  Kentucky.  Training  took  place  between 
November  1976  and  February  1977.  There  were  97  trainees  with  complete 
data  sets  included  in  the  data  analysis. 

Instrument  Selection. 

A  list  of  measures  for  use  in  this  research  was  drawn  up  in  conjunction 

with  representatives  of  the  Armor  Training  Center  and  the  Armor  School. 

These  measures  are  listed  below,  by  source. 

ASVAB .  All  sixteen  test  scores  from  the  ASVAB  were  obtained,  including 

those  tests  that  are  "part  of  Aptitude  Area  CO,  the  selector  for  CMF  11. 

These  tests  are: 

General  Information 
Numerical  Operations 
Attention  to  Detail  (part  of  CO) 

Word  Knowledge 

Arithmetic  Reasoning  (part  of  CO) 

Space  Perception  (part  of  CO) 

Mathematical  Knowledge 
Electronics  Information 
Mechanical  Comprehension 
General  Science 
Shop  Information  (part  of  CO) 

Automotive  Iniormation 

Classification  Inventory  -  Maintenance  Scale 
Classification  Inventory  -  Attentiveness  Scale 
Classification  Inventory  -  Electronics  Scale 
Classification  Inventory  -  Combat  Scale  (part  of  CO) 

Supplemental  Tests.  Seven  tests  were  selected  based  on  prior  ARI  research. 
Lateral  Perception  (PT  5088).  A  50  item  timed  test. 

"ach  item  consists  of  two  rows  of  from  1  to  10  alphabetic  and/or  keyboard 
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characters  each.  The  two  rows  comprising  each  item  are  presented  side 
by  side  with  different  degrees  of  left-right  separation  between  rows. 

The  examinee  is  required  to  examine  the  two  rows  of  characters  and  respond 
on  a  separate  answer  sheet  either  "same"  or  "different".  Score  is  number 
of  items  correct. 

Visual  Recognition  (PT  S089).  A  forty  item  timed  test  in  which 
the  examinee  is  required  to  match  a  geometrical  design  given  on  the  left 
with  one  of  five  geometrical  designs  given  on  the  right.  Score  is  number 
of  items  correct. 

Visual  Memory  (PT  S087) .  A  twenty  item  timed  test  in  which  the 
examinee  is  first  required  to  commit  to  memory  each  design  in  a  matrix 
of  20  different  geometrical  designs.  The  examinee  is  then,  in  the  absence 
of  the  matrix,  required  to  view  20  rows  each  containing  designs  similar 
to  those  viewed  in  the  matrix.  In  each  row  the  examinee  is  required  to 
choose  the  design  which  was  presented  in  the  matrix.  Score  is  number 
of  items  correct. 

Locations  (PT  2852).  A  48  item  timed  visual  test  consisting  of 
sets  of  four  small  photographs,  each  set  being  accompanied  by  a  large 
photograph  having  five  letteved  locations  marked.  The  examinee  is 
required  to  identify  the  lette;cd  location  in  the  large  photograph  from 
which  each  of  the  four  small  photographs  were  taken.  Six  of  the  12  sets 
of  four  small  photographs  are  darkened  to  give  a  "night"  effect.  Score 
is  number  of  items  correct. 
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Speed  of  Perception  (PT  S086) .  A  timed  test  in  which  the  examinee 
is  required  to  locate  in  succession  the  numbers  from  1-50  where  alternate 
numbers  vary  in  size  and  where  each  is  presented  in  a  random  location  on 
one  side  of  a  standard  8.5  by  11  inch  sheet  of  paper.  Score  is  highest 
number  reached. 

Simulated  Zeroing.  A  test  (constructed  by  ARI  -  Ft  Knox)  to  deter¬ 
mine  the  extent  to  which  the  subject  is  able  to  locate  the  geometric 
center  of  a  hypothetical  three  round  shot  group.  Score  is  measured 
based  on  deviation  of  perceived  center  from  the  true  center. 

Object  Completion  (PT  2853).  A  timed  test  requiring  the  examinee 
to  identify  a  set  of  partially  obscured  line  drawings  of  military  objects 
such  as  field  glasses,  canteen  etc.  Score  is  correct  number  of  figures 
identified. 

OSUT  Measures. 

Personal  Preference.  A  single  item  eliciting  preference  for 
assignment  as  a  gunner  or  a  driver.  This  item  was  administered  three  times; 
on  entrance  to  OSUT,  after  basic  driving,  and  after  preliminary  gunnery.  (Because 
of  incomplete  data,  only  the  first  administration  was  used  in  the  analysis.) 

Performante  on  the  M34  Driving  Simulator.  Initial  driving 
instruction  is  given  on  the  M34  Driving  Simulator.  This  instruction 
covers  such  areas  as  starting  and  stopping  procedures,  use  of  the  light 
box,  hand  and  arm  signals,  and  night  flashlight  signals.  A  checklist 
was  developed  for  use  with  the  M34  (Appendix  A) .  Trainees  were  tested 
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on  the  M34  twice;  on  completion  of  M34  training  by  the  unit  cadre  and  by 
Brigade  testing  personnel  as  a  part  of  the  midcycle  test.  In  both  cases, 
the  checklist  was  used  to  measure  performance.  The  first  testing  was 
used  in  the  analysis.  The  Brigade  tests  were  not  used  in  the 
analysis  because  there  was  essentially  no  variance  across  the  trainees. 

Performance  on  the  Midcycle  Test.  Three  of  the  stations  on  the 
midcycle  test  were  used  in  this  research.  This  test  was  administered 
and  scored  by  Brigade  testing  personnel. 

Maintenance.  There  are  three  performance  measures  on  the  main¬ 
tenance  station;  measuring  track  tension,  checking  and  servicing  of  air 
cleaners,  and  extracting  data  from  a  lubrication  order  including  demon¬ 
strating  where  and  how  to  lube  or  check  selected  items.  Score  was  number 
of  performance  measures  rated  "go". 

Communications.  There  are  five  performance  measures  on  the 
communications  station;  (1)  placing  the  CVC  helmet  into  operation  and 
correctly  using  the  three-position  communication  switch,  (2)  placing 
the  AM-1780  audio  amplifier  into  operation,  (3)  placing  the  RT-841 
radio  transmitter  into  operation,  (4)  performing  a  radio  check  using  an 
AN/VRC-64  radio,  and  (S)  transmitting  a  prepared  message  using  an  AN/ 

VRC-64  radio  and  using  proper  radio-telephone  procedures.  Score  was 
number  of  performance  measures  rated  "go". 

Weapons.  There  are  four  performance  measures  on  the  weapons 
station;  (1)  clearing  the  caliber  .45  pistol,  (2)  disassembly/assembly/ 
function  check  on  the  caliber  .45  pistol,  (3)  clearing  the  M3A1  SMG, 
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and  (4)  disasscmbly/assembly/functlon  check  on  the  M3A1  SMG.  Score  was 
number  of  performance  measures  rated  "go". 

Caliber  .45  Pistol  Qualification.  There  was  some  feeling  in  the 
ForL  Knox  Armor  community  that  similar  skills  may  be  involved  in  the 
various  types  of  "gunnery",  i.e.,  caliber  .45  pistol,  M16  rifle,  and 
tank  gunnery.  To  check  on  this  possibility,  scores  obtained  by  the  trainees 
during  caliber  .45  pistol  qualification  were  included  in  the  research. 

Reaction  Time.  Popular  legend  has  it  that  reaction  time  is  a 
factor  in  both  driving  and  gunnery.  The  reaction  time  measures  obtained 
as  part  of  the  Motor  Vehicle  Driver- Battery  II  were  included  to  check 
on  this  possibility. 

Criteria  for  Driving  and  Gmnerv. 

Driving.  At  the  time  of  this  research~lndeed,  at  the  time  of  this 
writing — no  universally  accepted  criterion  existed  for  tactical  tank 
driving.  No  measuring  device  existed  that  was  considered  a  valid 
Indicator.  An  attempt  was  made,  as  part  of  this  research,  to  begin  the 
development  of  a  tactical  driving  course  and  a  performance  checklist 
covering  the  salient  tasks  In  tactical  driving.  Personnel  from  the 
1st  Brigade  at  Ft  Knox,  In  conjunction  with  ARI,  developed  a  tactical 
driving  course  specifically  for  use  In  this  research.  It  was  hoped 
that  this  driving  course  would  proylde  useful  measures  of  driving 
performance. 
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The  driving  course  checklist  of  Greensteln  and  Hughes  (1976)  was 
helpful  In  Che  developaent  of  a  checklist  for  the  advanced  driving  course 
used  In  this  research.  Their  checklist  did  not  cover  as  many  driving 
tasks  as  were  Incorporated  Into  the  scenario  for  this  research,  but  did 
serve  as  a  useful  beginning  for  the  panel  of  NCO  driving  InsCructora 
who  developed  the  list  of  Items  for  the  course.  This  list  was  reduced 
to  checklist  and  verified  by  a  second  panel  of  NCO  driving  Instructors. 
The  final  driving  checklist  Is  at  Appendix  D.  In  general,  the  driving 
course  followed  the  checklist,  and  Included  starting  and  stopping 
procedures,  driver  compartment  equipment  operation,  driving  following 
hand  signals,  on-road  driving,  and  terrain  driving. 

In  addition  to  the  checklist,  a  form  was  developed  on  which  the 
examining  tank  commander  could  rank  the  trainees  he  tested  Into  four 
groups;  the  best  drivers  In  the  group,  above  average  for  the  group  but 
not  the  best  drivers,  below  average  for  the  group  but  not  the  poorest 
drivers,  and  the  poorest  drivers  In  the  group.  This  was  done  In  hopes 
of  avoiding  one  of  the  problems  associated  with  GO/NO-GO  checklists — 
the  small  nui^er  of  "NO-GOs"  usually  obtained.  It  was  not  used  In  the 
analysis,  however,  because  most  examining  tank  comnanders  were  loath 
to  rank  anyone  below  average.  Despite  the  Instructions  printed  on  the 
form  Itself  and  half-hour  training  session,  most  of  the  trainees  were 
ranked  above  average.  The  ranking  form  Is  at  Appendix  C. 
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Gunnery.  The  Armor  OSUT  course  of  instruction  current  at  the 
time  of  the  research  included  practice  firing  on  Tank  Tables  1-V,  These 
firing  exercises  are  outlined  in  Tabic  1. 

In  discussions  with  the  Armor  Center  and  the  Armor  School,  it  was 
determined  that  this  normal  sequence  was  inadequate  for  measuring 
gunnery  performance  for  this  research.  It  was  felt  that  more  main 
gun  engagements  would  be  needed  since  the  agreed-upon  gunnery 
criterion  would  bo  target  hits  at  various  ranges  against  both  moving 
and  stationary  targets.  A  modified  Tank  Table  VI  was  developed  by 
the  Armor  School  to  serve  as  a  gunnery  criterion  for  the  research. 

The  table  consisted  of  14  main  gun  rounds  fired  from  a  stationary 

tank.  There  were  6  exercises:  two  3-round  Burst  on  Target*  exercises  (where 

incorrect  ranges  were  purposely  indexed)  against  stationary  targets, 

two  standard  engagements  against  stationary  targets,  and  two  against 

moving  targets,  A  more  complete  description  of  this  Table  is 

included  in  Appendix  D. 

*Burst  on  Target  refers  to  a  method  of  adjusting  the  sight  picture  for 
a  second  round  based  on  the  location  of  the  "burst"  of  the  first  round, 

For  example,  if  the  first  round  "burst"  low  and  to  the  right  of  the 
target,  the  second  round  would  be  aimed  higher  and  to  the  left  of  the 
first  round  aiming  point. 
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Table  1 


SU^WARY  OF  TANK  TABLE  I-V,  ARMOR  OSUT 


Table 

Firing  Device 

Firing  Platform 

Target 

Number  of 
Rounds 

I 

Laser 

( Bores ight  and 

Zero  Exercise) 

II 

Laser 

Stationary 

Stationary 

III 

Laser 

Stationary 

Moving 

IV  Modified 

Main  Gun 

Stationary 

Stationary 

2 

V  Modified 

Main  Gun 

Stationary 

Moving 

4 

Coaxial  MG 

Stationary 

ISO 
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Procedure. 


ASVAB  scores  were  collected  by  Brigade  representatives  from  the 
Reception  Station  records.  ARI  paper  and  pencil  tests  were  administered 
and  scored  by  ARI  personnel.  OSUT  measures  were  obtained  by  Brigade  repre¬ 
sentatives  during  the  course  of  normal  OSUT  training.  The  driver  criterion 
measures  were  scored  by  Brigade  Tank  Commanders  on  the  tactical  driving 
course.  The  gunnery  measures  were  collected  by  ARI  personnel  placed  on 
scoring  platforms  equipped  with  BC  scopes  and  tank-to-platform  intercom 
equipment,  during  the  Table  VI  main  gun  firing  exercise. 


RESULTS 


Data  Handling. 

ASVAB  acorea  were  obtained  directly  from  the  Ft  Knox  Reception 
Station.  ARI  teata  were  hand-acored  and  tabulated  aa  were  OSUT  meaaurea 
provided  by  the  lat  Brigade.  Driver  checkllat  and  gunnery  acorea  were 
atandardlzed  to  eliminate  rater/acorer  variance.  The  mean  and  atandard 
deviation  of  the  raw  acorea  were  computed  aeparately  for  each  rater  or 
acorer,  and  were  uaed  to  compute  atandard  acorea  having  a  mean  of  20 
and  a  atandard  deviation  of  5.  Meana  and  atandard  deviations  for  each 
variable,  as  well  as  variable  Intercorrelatlons,  are  presented  In 
Appendix  E. 

Data  Analysis. 

Data  were  analyzed  In  the  following  manner.  First  ASVAB  variables 
alone  were  related  to  driver  and  gunnery  criterion  variables,  using 
standard  forward-test-selection  stepwise  multiple  regression  techniques. 
This  was  done  because  ASVAB  scores  are  readily  available  for  trainees 
entering  Armor  OSUT  and,  if  useful  In  performance  prediction,  could  be 
used  without  the  need  for  any  further  testing.  Second,  ASVAB  plus  ARI 
variables  were  evaluated  In  the  same  way.  Third,  all  ASVAB,  ARI,  and 
OSUI  variables  were  evaluated  In  the  same  way.  In  all  analyses  the  F- 
to-enter  was  set  at  2.76,  representing  a  p  of  approximately  .10. 

Finally,  all  predictors  with  significant  positive  correlations  with 
performance  criteria  were  Identified.  All  paper  and  pencil  tests  having 
significant  positive  correlations  with  driver  performance  were  entered 
Into  a  unit-weighted  predictor.  This  was  accomplished  by  standardizing 
scores  for  each  significant  variable,  and  sutnlng  the  standardized 
variables  for  each  siibject  to  form  the  driving  predictor.  A  similar 

procedure  was  used  to  form  a  unit-weighted  gunnery  predictor. 
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Predlctlona  of  Driving  Criterion  Performance. 


ASVAB  Kesults.  Six  ASVAB  variables  were  chosen  In  Che  driving 
criterion  variable  analysis:  Automotive  Information,  Classification 
Inventory  -  Electronics  Scale,  General  Information,  Numerical  Operations. 

Shop  Information,  and  Classification  Inventory  -  Attentiveness  Scale. 
These  six  tests  yielded  a  multiple  R  of  .527,  F  ■  5,75,  p<.001, 

A  summary  table  of  these  results  is  shown  in  T'ble  2. 

ASVAB  Plus  ARI  Variable  Results.  The  best  two  ASVAB  variables. 
Automotive  Information  and  Classification  Inventory  -  Electronics 
Scale,  were  forced  in  this  analysis  first  with  other  ASVAB  and  ARI 
variables  entering  afterwards  in  a  forward  stepwise  multiple  regression 
analysis.  The  results  indicated  five  tests,  three--Automotive 
Information,  Classification  Inventory  -  Electronics  Scale,  and 
Classification  Inventory  -  Attentiveness  Scale  from  ASVAB,  and 
Lateral  Perception  and  Locations  from  ARI  variables.  The  multiple 
R  was  .526,  F  »  6.95,  p  <.001.  These  results  are  shown  in  Table  3. 

ASVAB,  ARI,  and  OSUT  Variable  Results.  When  the  best  four 
ASVAB  and  ARI  variables.  Automotive  Information,  Classification 
Inventory  -  Electronics  Scale,  Lateral  Perception,  and  Classification 
Inventory  -  Attentiveness  Scale,  were  forced  first  into  the  analysis 
of  ASVAB,  ARI,  and  OSUT  variables,  none  of  the  OSUT  variables  was 
selected  by  the  analysis  to  enter  into  the  prediction  equation. 
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Predictor  Varlablea  with  Significant  Zero  Order  Correlatlona ■ 


Eight  ASVAB,  ARI,  or  OSUT  variables  had  significant  positive  (1  tall, 
p  <  .05)  correletlons  with  the  driving  criterion.  These  are  shown  In 
Table  4.  The  unit  weighted  model  p.'ovlded  a  predictor  composed  of 
ASVAB-only  tests  Included  Numerical  Operations,  Arithmetic  Reasoning, 

Electronics  Information,  Automotive  Information,  and  Classification 
Inventory-Electronics  Scale.  This  conq>oslte  had  a  correlation  of  .396 
with  driving  performance,  and  .111  with  gunnery  performance.  The  unit 
weighted  composite  with  all  significant  paper  and  pencil  variables 
included  Lateral  Perception  and  Visual  Memory  with  the  tests  listed 
above.  This  predictor  had  a  correlation  of  .205  with  driving,  and  .124 
with  gunnery  performance. 

Predictions  of  Cuniiory  Criterion  l*crfor"i:iiicc. 

ASVAB  Results.  Two  ASVAB  variables  were  chosen:  Mechanical  Comprehen¬ 
sion  nnd  Classification  Inventory  -  Com!>at  Scale.  These  two  tests  yielded 
a  multiple  U  of  ,30.3,  P  =  4.7,S,  p  =  .011.  These  results  are  shown  in 
the  summary  table  in  Table  5. 

ASVAB  Plus  ARI  Variable  Results.  The  best  two  ASVAB  v.-iriables, 

Mechanical  Comprehension  and  Classification  Inventory  -  Coml)at  Scale  were 
forced  in  this  forward  stepwise  multiple  regression  analysis,  witli  all 
other  A.SVAB  and  all  ARI  variables  entering  afterwards.  Pour  additional 
variables  were  chosen,  two  ASVAB  variables  and  two  ARI  varial>les. 

These  were  Mathematical  Knowledge,  lilectronics  Information,  Lateral  Perception, 
and  Visual  Recognition.  They  yielded  a  multiple  R  of  .450,  P  =  4.01, 
p  =  .001.  These  results  are  shown  in  the  summary  table  in  Table  b. 

A.SVAB,  ARI,  and  OSUT  Variable  Results.  Nlien  the  best  six  ASVAB 
and  ARI  variables,  listed  above,  were  forced  first  into  this  .-inalysis, 
only  one  OSUT  measure  was  chosen:  flidcycic  coinmunic:it  ions .  The  multiple 
R  =  .496,  P  =  4.1.39,  p  =  .001. 
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Table  4 


VARIABLES  WITH  SIGNIFICANT  POSITIVE  (1-TAIL  P  < .05)  CORRELATIONS  WITH 

DRIVING  PERFORMANCE 


r 


Numerical  Operations  .17 
Arithmetic  Reasoning  -21 
Electronics  Information  *18 
Automotive  Information  .34 
Classification  Inventory  -  Electronics  Scale  -26 
Lateral  Perception  .29 
Visual  Memory  . 17 
.45  Cal  Pistol  .18 
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ASVAB  VS  GUNNERY  CRITERION  MULTIPLE  REGRESSION  SU^WARY  TABLE  -  PHASE 
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Predictor  Varlablgs  with  Significant  Zero  Order  Correlations. 


Six  ASVAB,  ARI,  or  OSUT  variables  had  significant  positive  (1  tall, 
p  <  .t)S)  correlations  with  the  gunnery  criterion.  These  are  shown  In 
Table  7.  The  unit  weighted  nodel  provided  a  predictor  comprised  of 
ASVAB-only  tests  Including  Word  Knowledge,  Mathematics  Knowledge,  and 
Mechanical  Coi^>  rehens  Ion.  This  composite  had  a  correlation  of  .291  with 
gunnery  and  .180  with  driving  performance.  The  unit  weighted  model  with 
all  significant  paper  and  pencil  variables  Included  Visual  Recognition, 
Visual  Memory,  and  Object  Completion  with  the  tests  listed  above.  This 
predictor  had  a  correlation  of  .328  with  gunnery,  and  .150  with  driving. 

Personal  Preference.  Although  Personal  Preference  was  never 
chosen  as  a  variable  in  the  previous  analyses,  it  was  possible  that  the 
interaction  of  preference  with  variable  value  would  relate  to  the 
criterion  variables.  To  evaluate  this  possibility  preference  interaction 
values  were  computed  for  all  ARI,  ASVAB,  and  OSUT  variables  by  multiplying 
their  variable  scores  by  ♦!,  if  they  indicated  a  preference  for  gunnery, 
and  -1  if  they  indicated  a  preference  for  driving.  A  standard  forward 
stepwise  multiple  regression  analysis  was  run,  with  the  best  ASVAB 
and  ARI  variables  forced  first  into  the  analysis. 

1.  Driver  criterion  variable.  The  best  four  ASVAB  and  ARI 
variables  forced  into  the  analysis  were  Automotive  Information,  Classi¬ 
fication  Inventory  -  Electronics  Scale,  Classification  Inventory  - 
Attentiveness  Scale,  and  Lateral  Perception.  No  preference  interaction 
terms  added  to  these  four. 

2.  Gunnery  Criterion  variable.  The  best  six  ASVAB  and  ARI 
variables  forced  into  the  analysis  were  Mathematics  Knowledge,  Visual 
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Table  7 


VARIABLES  WITH  SIGNIFICANT  POSITIVE  (1-TAIL  p  <.0S)  CORREUTIONS  WITH 

GUNNERY  PERFORMANCE 


Word  Knowledge 

.20 

Mathematics  Knowledge 

.18 

Mechanical  Comprehension 

.25 

Visual  Recognition 

.21 

Visual  Memory 

.22 

Object  Completion 

.21 

Recognition,  Classification  Inventory  -  Coebat  Scale,  Hechanlcal  Compre¬ 
hension,  Lateral  Perception,  and  Electronics  Information.  Two  preference 
Interaction  terma  entered  the  analysla.  Numerical  Operations  (PNUMOPS), 
and  Arithswtlc  Reasoning  (PARTHRS) .  The  multiple  R  .569,  F  -  5.24, 
p  -  .001.  The  results  are  shown  In  Table  8. 

DISCUSSION 

In  this  phase  data  waa  collected  on  ASVAB,  ARI,  and  OSUT  performance 
variables  as  potential  predictors  of  either  OSUT  driving  or  gunnery  per¬ 
formance  for  trainees  In  one  OSUT  company.  Multiple  regression  analyses 
were  conducted  first  with  ASVAB  predictors,  the  most  readily  available 
for  prediction  purposes.  Next,  analyses  were  done  with  ASVAB  plus  ARI 
paper  and  pencil  tests  as  the  next  most  accessible  information  for  predic¬ 
tion  purposes,  and  then  with  ASVAB,  plus  ARI,  plus  OSUT  variables,  as  least 
easily  acquired  data  for  prediction  purposes.  Finally,  for  each  criterion, 
a  unit  weighted  predictor  was  developed  by  summing  the  standardized  scores 
for  variables  which  had  a  positive  correlation  with  the  criterion.  This 
was  done  with  ASVAB  variables  only,  and  with  ASVAB  plus  ARI  variables. 

The  results  Indicated  an  apparently  acceptable  level  of  driver  perform¬ 
ance  prediction  using  a  regression-based  combination  of  six  ASVAB  variables. 
In  the  sample  studied  these  six  accounted  for  approximately  28Z  of  variance 
In  driver  performance.  A  relationship  of  that  magnitude  would  be  quite  use¬ 
ful  for  prediction  purposes.  If  replicable.  Neither  the  addition  of  ARI  or 
OSUT  measures  to  ASVAB  provided  an  increase  In  prediction.  Thus,  from  this 
sample.  It  would  seem  that  ASVAB  scores  alone  may  be  used  as  predictors  of 
driver  performance.  Results  with  the  unit  weighted  composite  followed  this 
pattern,  with  better  prediction  from  ASVAB  alone  than  ASVAF.  plus  ARI  tests. 


26 


^  o 

^  o  o 

§®  ° 


00 

o  to  Kl 

o  <N 


OOo^^OOOOSO^ 

^<^4^IMOO^O 


fs|«^f^00»^O^'Ot^ 


to^OfOvor^co^oo 


t:%  n 

O  •'^  o 

^  V>  ‘H 

c  C  ^ 

>  •?  C  B 

c  5?  ®  n 

l_l  tl  .H  ,0 
Q,*,  <W 
I  C  E  Dt  C 

So®'-' 

1.H  u  o  „ 

I  «J  Vi  « 

I  rt  -H  w  o 
I  w  rt  o.  •” 
:  -H  o  S 


in  jS  ®  ®  £  f" 

(«  u  v>  V  5  DS 

^  ^  CO  z  < 

u  Z  -3  ^  ^ 


Gunnery  results  indicated  only  a  moderate  relationship  between  ASVAB 
scores  alone  and  the  gunnery  measure.  With  the  multiple  regression  tech¬ 
niques  the  addition  of  ARI  paper-and-pencil  test  scores  to  ASVAB  markedly 
Improved  the  degree  of  prediction,  accounting  for  21Z  of  the  variation  in 
gunnery  scores.  The  addition  of  OSUT  measures  did  nothing  to  improve  the 
level  of  prediction.  Thus,  for  this  sample  it  would  appear  that  ASVAB 
alone  is  insufficient  to  predict  gunnery  performance,  but  that  ASVAB  plus 
ARI  measures  provide  an  acceptable  level  of  prediction.  Results  with  the 
unit  weighted  composites  followed  the  same  pattern,  with  ASVAB  plus  ARI 
variables  providing  slightly  better  prediction  than  ASVAB  variables  only. 

The  finding  of  Phase  I  results  of  the  research  must  be  interpreted 
with  caution  because  i  ley  are  not  replicates  of  results  from  earlier  OSUT 
studies.  Only  with  the  gunnery  findings  for  ARI  paper-and-pencil  tests 
did  we  have  an  opportunity  to  see  whether  the  findings  for  Lateral  Per¬ 
ception  and  Visual  Recognition  tests  are  supported  by  the  research 
conducted  previously  by  Greensteln  and  Hughes  (1976).  In  that  research  no 
relationship  was  found  for  Lateral  Perception,  and  a  small  negative  rela¬ 
tionship,  opposite  the  direction  noted  with  this  research,  was  found  for 
Visual  Recognition. 

The  following  research,  reported  in  Phase  II,  represented  an  effort 
to  determine  whether  the  results  of  Phase  I  could  be  replicated  with  a 
sample  of  three  OSUT  companies. 
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PHASE  II 


Phase  II  was  in  most  respects  a  replication  of  Phase  I  using 
three  OSUT  companies.  The  purpose  was  to  determine  whether  the 
promising  results  from  the  single  OSUT  company  observed  in  Phase  I 
would  recur  in  a  second,  larger  sample.  If  so,  good  predictors  would 
be  available  for  assignment  of  personnel  to  driver  or  gunner/loader 
training  in  Armor  OSUT  as  per  TFMG  recommendations. 

METHOD 

Research  Participants. 

Research  participants  were  trainees  in  three  OSUT  companies 
beginning  training  in  May  1977  and  completing  training  in  July  1977. 
Because  of  the  relatively  small  size  of  the  OSUT  companies,  and  relative 
incompleteness  of  the  data  available,  142  trainee  data  sets  were 
avai.lable  for  driver  criterion  analysis,  and  112  trainee  data  sets 
were  available  for  gunnery  criterion  analysis.  All  trainees  also 
participated  in  a  concurrent  tryout  of  new  night  driving  exercises 
conducted  by  the  Armor  Center. 

Instruments  and  Criterion  Variables. 

The  same  ASVAB,  ARI  and  OSUT  variables  used  in  Phase  I  were  used 
again  in  this  phase  of  the  research.  Criterion  variables  were  similar 
to  those  used  in  Phase  I.  The  Phc<se  II  course,  however,  gave  greater 
emphasis  to  off- road  driving  skills.  Again,  a  driving  course  was  used 
and  trainees  were  evaluated  on  their  cross-country  driving  performance 
by  their  tank  commanders.  Trainees  were  scored  "GO"  or  "NO-GO"  on  a 
number  of  driving  performance  measures,  and  then  provided  with  an 
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overall  driving  rntini;.  A  checklist  showing  the  types  of  behaviors 
sampled  is  provided  in  Appendix  F. 

Gunnery  performance  was  evaluated  by  collecting  Tank  Table  VI 
(Modified)  hit/miss  data  for  all  trainees.  The  Table  VI (M)  used  in 
Phase  11  differed  from  that  in  Phase  I,  in  that  there  were  more 
moving  targets,  more  targets  overall,  and  longer  ranges.  Performance 
on  nine  standardized  engagements  was  recorded  by  NCOs  assigned  to 
a  scoring  detail  like  that  used  in  Phase  I.  A  sample  scoresheet, 
showing  all  engagement  types  and  ranges  is  shown  in  Appendix  G. 
Procedure. 

ASVAB  scores  were  collected  by  Brigade  representatives  from  the 
Reception  Station  records.  ARl  paper-and-pencil  tests  were  administered 
and  scored  by  Brigade  personnel.  OSUT  measures  were  obtained  by 
Brigade  representatives  during  the  course  of  normal  OSUT  training. 

The  driver  criterion  measures  were  scored  by  Brigade  Tank  Commanders 
on  the  driving  course.  Gunnery  measures  were  collected  by  111;  NCOs 
assigned  to  scoring  platforms  equipped  with  BC  scopes  and  tank-to- 
platform  intercom  equipment.  The  NCOs  were  BCT  drill  sergeants  at 
the  time  of  the  study,  but  all  h.ad  prior  experience  as  tank  commanders 
in  at  least  one  gunnery  season. 

To  provide  an  indication  of  scoring  reliability  a  senior  HR  NCO 
assigned  to  ARI  (and  who  had  served  as  a  gunnery  scorer  in  Phase  1)  used 
binoculars  to  Independently  score  several  individuals  along  with  each 
of  the  members  of  the  scoring  team.  Scores  obtained  by  the  scoring 
team  were  correlated  with  those  obtained  by  the  senior  NCO  to  estimate 
inter-rater  reliability. 
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RliSULTS 


Data  Hand ling. 

All  ASVAB  and  ARl  and  OSUT  data  was  handled  as  in  Phase  I.  Criterion 
data,  however,  was  handled  differently.  Driving  checklist  scores  were 
negatively  skewed  and  reflected  substantial  company  differences. 
Unfortunately,  evaluator  identification  was  not  available  so  evaluator 
differences  are  unknown.  The  negative  hypcrgcomctric  distribution  was 
fit  to  the  data  of  each  company  to  remove  company  differences  and 
normalize  distributions. 

The  means  and  standard  deviations  of  each  company  were  used  to 
estimate  parameters  of  the  negative  hype rgeome trie  distribution  (Lord 
and  Novick,  1970).  For  each  company,  chi-square  goodness  of  fit  tests 
were  not  significant  as  shown  In  Table  9.  Estimates  of  the  percentiles 
corresponding  to  the  scores  In  each  company  were  obtained  from  the  fitted 
distribution  and  ujed  to  assign  standardized  scores  corresponding  to  the 
centlles  of  a  normal  distribution  with  u  ~  500,  o  •  100. 

Driving  rating  score  distributions  were  not  skewed  but  again  reflected 
company  differences.  Driver  ratings  were  standardized  by  company,  there¬ 
fore,  Into  "T"  scores  (having  a  mean  of  50  and  standard  deviation  of  10). 

Finally,  a  driver  composite  standard  score  was  completed  by  multi¬ 
plying  driver  rating  standard  score  by  10,  adding  the  product  to  the  driver 
checklist  standard  score  (which  had  a  mean  of  500  and  a  standard  deviation 
of  100),  and  dividing  the  sum  by  two.  This  driver  composite  standard  score 
was  the  driver  criterion  used  In  analyses  of  driver  performance. 
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Tabic  9 

TESTS  OF  GOODNESS  OF  FIT  TO  IIYPERGEOMETRIC  DISTRIBUTIONS  - 

PHASE  II 


Company 

Driver  Checklist 

df 

Table  VI  Hits 

df 

A 

5 

1.12 

8 

8.77 

B 

6 

5.89 

8 

10.72 

C 

6 

4.76 

7 

6.70 

Scorer 

Table  VI  Hits 

jr  2 

df  X 

1 

6 

2.19 

2 

8 

3.86 

3 

6 

10.17 

4 

7 

5.54 

5 

8 

19.16* 

*  p  <  .05 


t  * 


I 


I 


I 
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Gunnery  scores  were  derived  froa  nu«ber-of-hlts  dots  on  15  rounds 
fired  on  Tsble  VI  (aod) .  Dsta  was  omitted  for  one  moving  target  round 
(engagement  1,  battleslght,  700m)  that  had  a  consistent  negative  rela¬ 
tionship  with  other  rounds.  The  coefficients  presented  In  Table  10 
Indicate  that  the  hit  data  Is  moderately  reliable,  whether  Interrater 
or  Internal  consistency  forms  of  reliability  are  examined.  The  split- 
half  coefficients  suggest  that  unit  and  scorer  variance  does  not  sub¬ 
stantially  Inflate  the  overall  reliability  estimates,  since  the 
coefficients  within  units  and  scores  are  not  much  lower  than  the  value 
based  on  the  whole  sample. 

Hit  data  was  processed  In  two  ways.  Standardized  scores  were  computed 
to  remove  company  and  scorer  differences,  yielding  "T"  scores  (with  mean 
50  and  standard  deviation  10).  Due  to  the  positively  skewed  distribution 
of  the  nufflber-of-hlts  data  the  Lord  and  Novlck  negative  hypergeometrlc 
transformation  technique  was  also  used. 

In  the  latter  case,  parameters  of  the  negative  hypergeometrlcs 

were  estimated  from  the  marginal  weighted  means  of  the  two-way  company  x 

grader  table,  and  by  assuming  that  the  variances  of  the  distributions  were 

proportional  to  the  means.  The  constant  of  proportionality  was  estimated 

2 

from  the  regression  of  a  on  M,  assuming  the  regression  line  passed 
through  the  origin.  Thus,  only  9  parameters  were  estimated  to  fit  15 
distributions.  Goodness  of  fit  tests  were  nonsignificant,  except  for  one 
scorer,  as  Indicated  by  the  chi-square  tests  shown  In  Table  9.  For 
Scorer  5,  the  number  of  zero  scores  exceeded  expectation.  Since  one 
deviant  cell  out  of  forty  Is  not  Improbable,  the  overall  goodness  of  fit 
was  Judged  adequate  for  the  purpose  of  transformation.  The  resulting 
standardized  and  transformed  scores  were  very  highly  intercorrelated 
(r  ■  .93).  Transformed  scores  were  used  as  the  gunnery  criterion  for 
all  analyses  reported  In  the  results  section. 
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Table  10 

RELIABILITY  OK  MAIN  GUN  HITS  -  PHASE  II 


XX 


Interrater 

.744 

34 

Cronbach  Alpha 

.573 

249 

Guttman  Split-Half 
Guttman  Split-Half 

by 

Unit 

.738 

249 

Unit  1 

.733 

82 

Unit  2 

.786 

71 

Unit  3 

.676 

96 

Guttman  Split-Half 

by 

Scorer 

Scorer  1 

.637 

46 

Scorer  2. 

.637 

41 

Scorer  3 

.750 

54 

Scorer  4 

.543 

55 

Scorer  S 

.865 

53 
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Correlations  between  the  gunnery  and  driving  criteria  are  presented 
in  Table  11.  All  of  the  correlations  were  very  small,  and  none  were 
statistically  signif ‘.cant .  These  findings  indicate  that  gunnery  and 
driving  performance  are  entirely  unrelated,  in  agreement  with  the 
findings  of  previous  studios. 

Data  Analyses. 

Prjdictor  and  criterion  variable  means,  standard  deviations,  and 
inte. correlations  were  computed  separately  for  the  142  trainees  included 
in  the  driver  analyses,  and  the  112  men  in  the  gunnery  analyses.  They 
are  shoivn  in  Appendix  H. 

Regresalon  analyses  were  conducted  as  In  Phase  I.  Standard  step¬ 
wise  multiple  regression  analyses  were  utilized  with  F-to-enter  corres¬ 
ponding  to  p  ■  .10  (F  “  2.78)  and  tolerance  ~  .10  In  all  analyses.  .\s 
in  Phase  I  ASVAB  variables  were  analyzed  alone  first,  then  with  ARI 
variables,  and  last  with  ARI  and  OSUT  variables.  Because  of  the  very  few 
variables  having  significant  correlations  with  criterion  variables,  no 
unit  weighted  composites  were  evaluated. 

Driving  Criterion  Results.  The  analysis  of  ASVAB  variables  yielded 
only  one  test--Automotive  Information,  r  *  .188,  F  =  5.128,  p  »  .025. 

The  addition  of  either  ARI  or  ARI  plus  OSUT  variables  failed  to  indicate 
any  further  tests  as  predictors  of  driving  performance.  No  other 
ARI,  ASVAB,  or  OSUT  variables  were  significantly  correlated  with 
performance. 

Gunnery  Criterion  Results.  The  analyses  of  the  ASVAB  variables 
indicated  only  one  test.  Attention  to  Detail,  as  a  predictor  of  gunnery 
performance,  r  =  .264,  F  =  8.223,  p  *  .005.  When  ARI  variables  were 
added  only  Simulated  Zeroing  was  added  to  Attention  to  Detail,  yielding 
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Table  11 

CORRELATIONS  AMONG  CRITERION  SCORES 


Gunnery  Scores 

Driving  Scores 

Transformed 

Standardized 

Transformed  Checklist 

.005 

.009 

Standardized  Rating 

.024 

.049 

Composite 

.016 

.032 
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an  R  »  .352,  F  -  7.70,  p  *  .001  (r  »  .202,  pCOl).  These  results  are 
shown  in  Table  12.  The  addition  of  OSUT  measures  did  not  add  any  pre¬ 
dictor  variables.  No  other  ASVAB,  ARl,  or  OSUT  variables  were  signi¬ 
ficantly  correlated  with  performance. 
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ASVAB  PLUS  ARI  VS  GUNNERY  CRITERION  MULTIPLE  REGRESSION  GUNNERY  TABLE  -  PHASE  II 


DISCUSSION 


The  results  of  the  Phase  II  analyses  were  not  nearly  so  encouraging 
as  those  from  Phase  I.  Particularly  distressing  were  driver  results. 

The  Phase  I  results  indicated  a  combination  of  five  potentially  pre¬ 
dictive  variables  from  thi  ASVAB  and  ARI  measures,  and  a  total  of  eight 
variables  significantly  correlated  with  performance.  In  Phase  II,  how¬ 
ever,  only  Automotive  Information,  the  first  variable  selected  in  Phase  I, 
was  chosen.  While  this  should  suggest  the  robustness  of  that  variable  it 
also  poses  the  question  of  lack  of  correspondence  between  the  two 
analyses.  The  most  obvious  answer  is  that  in  the  Phase  I  driver  cri¬ 
terion  rater  variance  was  removed,  because  the  driver  checklist  scores 
were  standardized  using  a  mean  and  standard  deviation  computed  separately 
for  each  rater.  In  the  Phase  II  analyses,  however,  the  rater's  identity 
was  unknown,  so  the  scores  could  not  be  standardized  separately.  Thus, 
in  part  the  analyses  found  the  best  possible  predictor  of  trainee  per¬ 
formance,  plus  rater  bias,  given  the  data  provided.  Of  course,  it  is 
unlikely  that  it  would  be  possible  to  predict  rater  bias  from  knowledge  of 
trainee  aptitude  measures,  so  random  error  was  inflated  by  rater  bias. 

With  gunnery  measures  two  variables  were  chosen:  Attention  to  Detail 
from  ASVAB,  and  Simulated  Zeroing  from  the  ARI  variables.  These  accounted 
for  a  modest  (12Z)  amount  of  the  ginnery  performance  variance  in  the 
sample  analyzed.  Neither  of  these  variables,  however,  was  among  those 
in  the  Phase  I  analyses  identified  in  the  multiple  regression  equation, 
or  among  the  variables  in  Phase  I  which  were  significantly  correlated  with 
gunnery  performance. 
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In  the  case  of  gunnery,  no  easily-observed  major  discrepency  exists 
between  the  Phase  I  and  Phase  II  procedures  or  criterion  data,  although 
there  were  some  differences  in  the  Table  VI  procedure  used  in  Phase  II. 
The  Phase  II  Tal)Ie  VI  was  more  heavily  weighted  with  longer  range 
targets,  and  moving  targets  because  it  was  judged  desirable  to  weight 
the  selection  more  heavily  in  the  direction  of  abilities  required  to 
handle  more  difficult  targets.  However,  this  difference  is  a  matter 
of  degree,  and  should  not  have  resulted  in  a  total  lack  of  correspondence 
between  the  two  phases. 

An  investigation  of  the  conduct  of  Phases  I  and  II  suggests  that 
Phase  II  was  not  a  replication  of  Phase  I.  Phase  II  was  intended  to 
be  a  replicate  of  Phase  I  but  resources  were  not  available  at  ARI-Ft  Knox 
when  the  Armor  Center  presented  the  troop  units  for  participation. 
Consequently,  the  Armor  Center  collected  Phase  II  data.  In  addition, 
participation  in  night  driving,  concomitant  with  gunnery  training,  may 
have  indirectly  affected  the  prediction  of  gunnery  scores.  The  driver 
training  required  rearrangement  of  normal  gunnery  training  schedules 
and  some  loss  of  training  time.  Also,  adverse  effects  on  the  alertness 
of  both  instructors  and  trainees  were  observed  in  gunnery  classes. 
Consequently,  enough  is  known  about  the  conduct  of  Phase  II  to  suggest 
that  the  difference  in  resuits  from  Phase  I  is  a  direct  consequence 
of  a  difference  in  research  conditions.  Phases  I  and  II  were  similar 
only  on  the  surface. 
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PttASIl  III 

Phase  III,  unlike  Phase  I  and  II,  dealt  with  armor  crewmen  in  TOI; 
units,  and  focussed  on  gunnery  alone  rather  than  both  driving  and 
gunnery.  The  intent  of  the  research  was  twofold.  The  first  intent  was  to  deter¬ 
mine  to  what  extent  tests  given  by  ARI  to  OSUT  trainees  in  Phase  I 
and  II  were  predictive  of  the  performance  of  armor  crewmen  in  TOH 
units.  Because  of  limited  driving  measurement  opportunities  only 
gunnery  performance  was  evaluated.  The  second  intent  was  to  determine 
to  what  extent  previous  research  relating  armor  crewmen  test  and 
gunnery  performance  (Eaton,  1978  )  would  be  supported  by  data  from  a 
substantially  larger  sample.  Most  notable  of  liaton's  findings  was  a 
strong  (r  *  +.49,  p<  .01,  2-tailed)  relationsh.o  between  tank  commander's 
Object  Completion  test  scores  and  precision  gunnery  hits  on  stationary 
targets.  Another  relationship  of  interest  for  tank  commanders  was  that 
between  precision  gunnery  hits  on  stationary  targets  and  Patterns  and 
Mechanical  Abilities  tests(r's  =  +.30  and  +.31,  respectively,  p<:.10). 

While  no  relationships  with  hits  were  found  for  gunners,  their  Attention- 
to-Detail  and  Lateral  Perception  test  scores  were  significantly  correlated 
with  opening  time  on  battlesight  engagements  against  stationary  targets 
(r's  =  -.34  and  +.34,  respectively,  p*s  <.05,  2-tailed). 

METHOD 

Research  Participants. 

Research  participants  were  gunners  and  tank  commanders  in  five  M60A1 
battalions  in  a  USAREUR  armor  division.  Of  the  approximately  250  crewmen  in  each 
position  who  were  potentially  available,  complete  data  sets  were  available 
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for  159-211,  depending  upon  the  analysis  required.  Dataware  collected 
between  May  and  September  1977. 

Instruments  and  Criterion  Variables. 

Predictor  variables  were  similar  to  the  ARI  variables  utilized  in 
Phases  I  and  II.  The  only  additions  were  ARI  PT  3129,  Mechanical 
Abilities;  ARI  PT  4489,  Attention  to  Detail  (similar  to  the  ASVAB 
Attention  to  Detail);  and  ARI  PT  2788,  Patterns.  There  were  no  deletions. 
The  three  additional  instruments  were  described  by  Hughes  (1976)  as 
fol lows : 

Mechanical  Abilities  (PT  3129).  This  50-item  test  is  a  measure  of 
knowledge  about  general  mechanics  (Part  1-30  items)  and  tool  function 
(Part  11-20  items).  The  statements  about  general  mechanics  are  for  the 
most  part  informat  ion-type  items  about  automotive  and  other  mechanical 
objects.  In  Part  II,  pictures  and  tools  are  presented  and  the  examinee 
identifies  their  use. 

Attention  to  Detail  (PT  4489).  This  is  a  60-item  four  minute  hand 
scored  perceptual  speed  test  of  the  "C-Cancellation"  type.  The  examinee 
is  required  to  count  the  C's  in  a  row  of  O's. 

Patterns  (PT  2788 (R)).  llie  examinee  is  required  to  reproduce  on 
an  answer  sheet  a  line  pattern  which  conforms  to  a  pattern  presented  in 
a  different  part  of  the  answer  sheet. 

Most  crewman  had  entered  the  Army  iiiore  than  two  years  prior 
to  the  initiation  of  the  research,  a  time  when  the  ASVAB  was  not  given. 
Consequently,  ASVAB  scores  were  not  available  for  use  as  predictor 
variables.  Futher,  due  to  resource  restraints,  collection  of  job  sample 
or  simulator  data  was  not  possible. 
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Criterion  v.-irlalili's  wore  baseii  on  per  forma  nee  on  Table  VIII, 
the  Tank  Crew  Qual iflcition  Course,  at  Crafenwolir ,  Cermany.  Table  VI  1 1 
consistetl  of  two  pliases--«lay  ami  nlKbt .  Muring  both  the  day  ami 
night  phases  there  were  four  mult iplo-target  engagements  as  shown  in 
Table  13.  Ciunnery  criterion  measures  are  deseriheil  in  iletail  in  the 
results  section. 

I’roceilure . 

Crewmen  were  first  admlnistereil  the  ARI  preilictor  instruments, 
then  tracked  to  Crnfenwoehr  iluring  their  normal  gunnery  (|na  I  i  f  icat  ion 
filing  of  Table  VIII,  ami  their  Table  VIII  scores  ohtaineil.  The  pre¬ 
dictor  instnanents  were  administered  by  an  AUl  team  to  gunners  .iml  tank 
commanders  in  their  home  liatt.ilion  classrooms.  This  testing  occurred 
approximately  two  months  prior  to  Table  VIII  at  Crafenwoehr.  Ilec.iuse 
of  relatively  high  crew  turbulence  in  this  two-month  perioil,  make-up 
testing  was  comhu.t'’d  ai  Ci  •fenwoehr  in  iinused  mess  h:ills  or  offices. 

I'riterlon  data  collected  on  fable  VIII  were  opening  time  on  each 
engagement  and  hit/miss  data  for  each  main  gun  rouml.  To  help  insure 
completeness  and  accuracy  of  fable  VIM  hit  and  time  data  three  sources 
were  used.  I’irst  was  data  taken  from  the  reconis  maintained  hv  each 
battalion.  These  were  obtained  at  (Irafenwoehr  iluring  the  b.-ittalion 
firing.  .Second  was  data  collected  by  a  memlier  of  a  data  collection 
team  during  the  tank  crew's  debriefing  conducted  after  Tal)le  Vlll. 
bata  collection  team  members  were  enlisted  men  det.-iiled  by  the  battalion 
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Table  13 


TAUl.l:  VlII  TANK  CRLW  QUALIFICATION  COURSC  -  PIIASH  III 


DAY  I-NGACnMFNT  WEAPONS  SYSTEM 

TARGET 

1 

.50  cal  machinegun 

Stationary  BRDM 

Coax  machinegun 

Stationary  troops 

2 

Main  gun 

Moving  tank 

Stationary  tank 

3 

Main  gun 

Stationary  tank 

Main  gun 

Stationary  tank 

.50  cal 

BRDM 

4 

Main  gun 

Stationary  tank 

Main  gun 

Stationary  tank 

Main  gun 

Stationary  tank 

NIGHT 


ENGAGEMENT 

WEAPONS  SYSTEM 

TARGET 

1 

Main  gun  (range  card) 

Stationary  tank 

2 

Main  gun  (range  card) 

Stationary  tank 

3 

.50  cal  machinegun 

Stationary  BRDM 

Coax  mnehinegun 

Stationary  troops 

4 

Main  gun 

Moving  tank 

Main  gun 

Stationary  tank 
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to  assist  ARI  representatives  in  data  collection,  A  data  collection 
team  member  was  present  during  each  debriefing  to  acquire  immediate 
hit/coverage/time  data  from  the  scorer  (usually  a  platoon  leader) 
and  obtain  answers  to  any  questions  about  the  conduct  of 
the  Table  (misfires,  targets  which  did  not  "pop-up",  etc.).  The 
third  source  was  a  tape-recording  of  each  Table  VIII  run.  The  tape 
recordings  included  crew  intercom  communication,  firing- tank  to  control- 
tank  communication,  and  tower-to-tank  communication.  To  make  the 
recordings  a  data  collection  team  member  connected  a  cassette  recorder 
to  the  firing  tank's  audio-frequency  amplifier  (AM  1780/VRC).  Recordings 
were  used  to  verify  time  measurements,  answer  questions  about  any  unusual 
circumstances  such  as  misfires,  nonappearance  of  targets,  etc.,  and  to 
resolve  any  discrepancies  between  data  collected  in  debriefings  and  data 
taken  from  battalion  score  sheets. 

RESULTS 

Data  Handling  -  Predictor  Variables. 

All  ARI  predictor  tests  were  scored  as  in  Phases  I  and  II  and 
tabulated  separately  for  gunners  and  tank  commanders.  Means  and 
standard  deviations  of  predictor  variables  are  shown  in  Appendix  I 
for  gunners  and  for  tank  commanders.  Also  provided  in  Appendix  I  are 
intercorrelation  matrices  for  gunner  predictor  variables  and  for  tank 
commander  predictor  variables. 

Because  predictor  tests  were  given  to  some  crewmen  at  their  home 
station,  and  to  others  at  Grafenwoehr,  the  possibility  existed  that 
significant  differences  in  test  scores  may  have  occurred  due  to  different 


testing  conditions.  Each  of  the  ten  tests  for  gunners  and  tank  commanders 
were  evaluated  separately  using  t-tests.  Because  of  the  large  number  of 
t-tests  conducted,  and  the  large  df  (19‘'-209),  an  alpha-level  of  .01  was 
chosen.  There  were  no  significant  differences  between  home  station  and 
Grafenwoehr  scores  on  any  of  the  predictor  tests  for  gunners  and  tank 
commanders  (all  t  ;^2.39,  all  p  ^.01). 

Data  Handling  -  Criterion  Variables. 

Gunnery  hit/miss,  and  opening  time  raw  scores  were 
tabulated  for  each  tank  and  cross-checked  to  insure  accuracy  by  using 
battalion  scoresheets,  debriefing  scoresheets,  and  the  tape  recordings. 
From  these  the  following  summary  variables  were  computed  for  each  tank: 
Summary  Variable 

1.  Mean  main  gun  opening  time  -  day. 

2.  Mean  main  gun  opening  time  -  night. 

3.  Mean  main  gun  opening  time  -  day  and  night. 

4.  Total  first  round  main  gun  hits  -  day. 

5.  Total  first  round  main  gun  hits  -  night. 

6.  Total  first  round  main  gun  hits  -  day  and  night. 

7.  Total  main  gun  targets  destroyed  -  day. 

8.  Total  main  gun  targets  destroyed  -  night. 

9.  Total  main  gun  targets  destroyed  -  day  and  night. 

Because  Table  VIII  gunnery  was  conducted  by  each  of  the  five  battalions 
according  to  slightly  different  procedures  the  possibility  existed  that 
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battalions  would  exhibit  significant  differences  on  the  suounary  gunnery 
variables  above,  necessitating  use  of  standardized  rather  than  suimnary 
gunnery  variables  In  ensuing  analyses.  Accordingly,  nine  ANOVAs  were 
conducted  to  determine  whether  significant  between-battalion  differences 
existed.  Again  an  alpha-level  of  .01  was  chosen.  Six  of  the  nine 
analyses  (variables  1-4,  6,  and  7)  yielded  significant  results.  Because 
of  the  between  battalion  differences.  Intercorrelation  matrices  for  the 
nine  summary  variables  were  computed  overall,  and  separately  by  battalion 
for  use  In  choosing  final  gunnery  criteria.  These  are  provided  In 
Appendix  J. 

The  Intercorrelations  indicated  that  the  relationship  between  day 
and  night  performance  was  rather  weak  for  each  measure.  Day  and  night 
performance  was  significantly  correlated  for  opening  time  (r  ••  261, 
p  .001)  and  total  targets  destroyed  (r  *  .197,  p  -  .002)  and  not  for 
first  round  hits  (r  ■  .070,  p  ~  .158)  but  the  correlations  were  not  large 
In  any  case.  Since  day  and  night  gunnery  are  considered  to  be  equally 
Important  from  an  operational  standpoint,  composite  measures  based  on 
both  cohdltlons  were  Judged  to  be  the  most  valid  Indicators  of  performance 
despite  their  heterogeneity.  Tiierefore,  because  of  their  overall  Impor¬ 
tance,  mean  opening  time  (variable  3)  and  total  main  gun  targets  destroyed 
(variable  9)  were  chosen  as  the  bases  for  the  gunnery  criterion  measures. 
To  eliminate  between-battalion  differences  Indicated  by  the  ANOVAs, 
standardized  time  and  hit  scores  were  computed  for  each  tank  in  each 
battalion.  These  were  used  as  criteria  for  all  subsequent  analyses. 
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Predictor-Criterion  Realtlonahlps. 


Zero-order  correlations  were  computed  between  each  predictor  vari¬ 
able  and  standardized  hit  and  time  measures  for  both  tank  commanders  and 
gunners.  These  correlations  are  shown  In  Table  14  (159  ^  N  £  211, 
depending  on  variables) .  None  of  the  zero  order  correlations  reached 
statistical  significance  (all  p>.10).  Stepwise  multiple  regression 
analyses  of  predictor  variables  on  criterion  variables  for  both  gunners 
and  tank  commanders  confirmed  that  there  was  no  significant  relation 
between  predictor  and  criterion  variables. 

Slmular  results  were  obtained  when  the  correlations  were  computed 
separately  for  day  and  nl^t  scores.  Only  very  small  correlations  of 
Lateral  perception  with  TC  Day  opening  time  (r  ■■  -.174,  p  <  .01)  and 
Gunner  Day  total  targets  destroyed  (r  ■  -.174,  p  <  .01)  were  significant. 
Neither  of  these  correlations  were  consistent  with  previous  results. 

DISCUSSION 

The  purposes  of  this  research  were  twofold.  The  first  was  to  deter¬ 
mine  whether  predictor-criterion  relationships  from  OSUT  trainees  would 
obtain  with  TOE  crewmen.  The  second  was  to  determine  whether  predictor- 
criterion  relationships  from  Ft  Carson  research  with  TOE  crewmen  (Eaton, 
1977)  would  obtain  with  a  larger  sample  of  USAREUR  TOE  crewmen. 

The  overall  lack  of  significant  relationships  between  gunner's  pre¬ 
dictor  variables  and  main  gitn  hits  revealed  with  USAREUR  TOE  crewmen  In 
Phase  III  would  tend  to  confirm  the  similar  negative  findings  revealed 
with  Phase  II,  and  further  dlsconfirm  the  encouraging  findings  of  Phase  I. 


48 


Table  14 


CORRELATIONS  BETWEEN  PREDICTOR  VARIABLES  AND  STANDARDIZED  HIT  AND 
TIME  MEASURES  FOR  TCs  AND  GRs 
PHASE  III 


Predictor  Variable 

GRs 

Hits 

Criterion 

Time 

Variable 

TCs 

Hits 

Time 

Simulated  Zeroing 

♦  .073 

-.036 

-.084 

-.070 

Visual  Memory 

-.058 

-.063 

-.034 

-.059 

Speed  of  Perception 

-.043 

+  .004 

+  .073 

-.054 

Patterns 

+  .009 

-.007 

+  .048 

+  .015 

Attention  to  Detail 

-.125 

+  .069 

+  .022 

-.143 

Object  Completion 

-.041 

-.118 

+  .072 

+  .019 

Locations 

-.069 

-.154 

-.037 

-.012 

Mechanical  Abilities 

+  .067 

-.144 

+  .023 

+  .082 

Lateral  Perception  Span 

-.041 

-.043 

+  .091 

-.076 

Visual  Recognition 

+  .009 

-.010 

+  .061 

-.080 

all  p  >  ,10 
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Gunner's  hit  results  from  USAREUR  and  Ft  Carson  are  unpromising. 

No  relationships  were  obtained  In  the  Ft  Carson  results,  artl  the  one  sig¬ 
nificant  correlation  obtained  In  USAREUR  Is  too  small  to  be  useful. 

It  was  somewhat  surprising,  however,  that  neither  of  the  significant 
Ft  Carson  relationships  between  the  opening  time  criterion  and  Attention 
to  Detail  (+.34)  or  Lateral  Perception  (-.34)  were  confirmed.  There  was 
no  support  to  suggest  that  either  of  these  relationships  obtains  under 
the  conditions  of  the  USAREUR  research. 

Similarly,  It  was  surprising  that  there  was  no  support  from  the 
USAREUR  results  for  the  Ft  Carson  tank  conunander  findings.  None  of  the 
Ft  Carson  relationships  between  the  main  gun  hit  criterion  and  Object 
Completion  (+.49),  Patterns  (+.30)  or  Mechanical  Abilities  (+.31)  re¬ 
ceived  any  confirmation. 

It  would  seem  that  Phase  III  research  provides  no  support  to  the 
notion  chat  tank  gunnery  performance  may  be  predicted  by  the  paper-and- 
pencll  aptitude  tests  selected  for  use  in  this  research.  Of  course,  many 
objections  could  be  leveled  at  the  predictor  variable  collection  method¬ 
ology.  The  tests  were  administered  In  battalion  classrooms,  unused  mess 
halls,  etc.,  rather  than  a  test  center.  In  addition,  crewmen  may  not 
have  been  motivated  when  taking  the  tests,  they  may  not  have  understood 
the  Instructions,  they  may  have  been  tired,  etc.  While  any  or  all  of 
these  post-hoc  explanations  may  have  some  validity,  it  remains  true  that 
the  tests  were  given  to  a  rather  large  sample  of  armor  crewmen,  from 
five  separate  battalions,  under  relatively  normal  operating  conditions. 
Tests  which  were  not  sufficiently  robust  to  prove  useful  In  such  environ¬ 
ments  would  probably  be  of  limited  use  for  application  in  operational 
units,  regardless  of  their  validity  In  pristine  laboratory  environments. 
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The  same  type  of  arguments  could  be  addressed  to  the  Table  VIII 
data  collectlpn  methodology.  No  gun-cameras  were  available,  counting  holes 
In  targets  was  Impossible  with  the  many  hard-targets  at  Grafenwoehr,  etc. 
Nevertheless,  the  best  data  collection  methodology  procedures  available 
were  used,  (Intercom  tapes,  crew  debriefings  by  scorer,  and  battalion 
records).  Although  the  day-to-nlght  hit  and  time  correlations  were  small, 
this  may  be  more  Indicative  of  different  skill  requirements  rather  than 
measurement  unreliability.  Finally,  Table  VIII  score,  as  collected  by  the 
battalion  (without  the  benefit  of  intercom  tapes  or  crew  debriefing  records) 
Is  the  Army's  stated  standard  for  crew  ginnery  qualification.  I  would  seem, 
therefore,  that  criticisms  of  the  gunnery  data  collection  extend  to  the 
operational  situation  as  well. 

In  cornlatlon  research  of  the  type  conducted  In  Phase  III,  three  pri¬ 
mary  factors  can  account  for  a  failure  to  obtain  significant  predictor- 
criterion  relationships.  The  first  is  inadequate  predictor  variable 
measurement;  the  second  is  Inadequate  criterion  variable  measurement;  and 
the  third  Is  negligible  predictor-criterion  relationships  under  the 
circumstances,  and  In  the  environment,  In  which  the  data  were  collected. 

It  Is  apparent  that  the  third  alternative  Is  the  most  probable  for  account¬ 
ing  for  the  results  obtained  In  Phase  III. 

GENERAL  DISCUSSION  AND  CONCLUSIONS 

The  purpose  of  this  research  was  to  determine  whether  aptitude/ 
achievement  measures  thus  far  Identified  could  be  used  to  predict  perform¬ 
ance  of  tank  comnanders,  gunners,  and  drivers,  and  If  so,  to  develop 
appropriate  prediction  equations  based  on  the  aptitude  measures. 
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The  research  was  conducted  In  three  phases.  The  first  two  phases  were 
conducted  with  amor  trainees  at  Ft  Knox,  and  dealt  with  the  gunner  and 
driver  positions.  The  third  phase  was  conducted  with  armor  crewmen  In 
operational  amor  battalions,  and  dealt  with  the  tank  commander  and  gunner 
positions. 

Measures  of  performance  used  as  criteria  were  based  on  those  aspects 
of  the  driver  and  gunner  duties  considered  by  the  Amor  Center  to  be 
critical  requirements  for  combat  effectiveness:  off-road  tactical  driving 
maneuvers  and  firing  of  the  main  gun.  The  research,  therefore ,  did  not 
address  the  prediction  of  performance  In  routine  operational  procedures 
and  maintenance  tasks. 

With  armor  trainees  at  Ft  Knox  a  number  of  potentially  useful  pre¬ 
dictor  variables  were  Identified  In  Phase  I.  Only  one,  however, 

Automotive  Information  from  ASVAB,  was  validated  for  drivers  in  Phase  II. 
None  of  the  tests  Identified  In  Phase  I  for  gunner's  performance  predic¬ 
tion  was  validated  In  Phase  II.  Nevertheless,  certain  methodological 
problems  entered  the  Phase  II  research,  so  the  failure  to  validate  the 
other  tests  did  not  necessarily  Indicate  their  lack  of  relationship  to 
performance.  Consequently,  the  continuing  need  to  make  optimal  assign¬ 
ments  to  gunner/loader  or  driver  training  may  best  be  addressed  by 
continued  research  on  the  paper-and-pencil  measures  as  well  as  the 
exploration  of  other  techniques  such  as  Job  sample  performance  measurement. 

The  best  paper-and-pencll  test  candidates  for  cross  validation  In 
further  research  would  be  those  which  were  shown  In  Tables  4  and  7  as 
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having  algnlficant  positive  relationships  with  perfomance.  These  tests 


were: 


For  gunnery  -  Work  Knowledge  ASVAB 

Mathematics  Knowledge  -  ASVAB 
Mechanical  Comprehension  -  ASVAB 
Visual  Recognition  -  ARI 
Visual  Memory  -  ARI 
Object  Completion  -  ARI 

For  driving  -  Numerical  Operations  -  ASVAB 
Arithmetic  Reasoning  -  ASVAB 
Electronics  Information  -  ASVAB 
Automotive  Information  -  ASVAB 
Classification  Inventory  -  Electronics  Scale  - 

ASVAB 

Lateral  Perception  -  ARI 
Visual  Memory  -  ARI 

In  cross  validation  research  with  these  variables  the  unit-weight 
composites  developed  in  Phase  I  could  be  considered  in  addition  to  the 
use  of  more  standard  multiple-regression  procedures.  Unit  weight  models 
are  based  on  sums  of  standardized  variables,  as  with  regression  models. 
But  in  unit  weight  sndels  the  value  of  1  replaces  each  Beta  weight.  Only 
the  sign  is  determined  from  the  data  (from  the  zero-order  correlation — 
see  Cascio,  Valenzl,  and  Sibley,  1978;  Einhom  and  Hogart,  1975;  and 
Schmidt,  1977,  for  further  discussion).  Such  procedures  have  been 
suggested  as  substitutes  for  multiple  regression  techniques  when  one 
deals  with  low  subject  to  predictor  ratios.  Because  low  ratios  are 
normal  in  armor  research  with  field  performance  criteria  the  unit  weight 
methods  seem  promising. 
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The  elcuetlon  with  araor  creiraen  In  operational  amor  unite  appears 
to  be  quite  different.  None  of  the  favorable  reaulte  from  the  Initial 
reaearch  conducted  with  one  battalion  (Eaton,  1978)  were  eupported  In 
the  followup  with  five  battallona.  Deaplte  the  atatletlcal  power  offered 
by  the  relatively  large  8anq>le,  few  algnlflcant  and  no  substantial  or 
consistent  relations  were  observed.  Consequently,  there  appears  to  be 
little  merit  In  pursuing  research  on  these  paper-and-pencll  measures  as 
predictors  of  tank  commander  or  gunner  performance  In  armor  units.  Per¬ 
haps  research  efforts  could  best  be  directed  toward  the  development  and 
empirical  validation  of  Job  aample  and  simulator  techniques  based  on 
sound  task  analyses.  Such  Job  sample /simulator  research  might  also  lead 
to  measures  to  supplement  prediction  of  gunnery  performance  In  OSUT. 
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appendix  a 


TANK  DRmR  TFST 
XM14  Driving  SiaulAtor 


Train** 


«)  NO-CO 
1.  Start 


ing  Procedure* 

•Depre»<  brake  pedal 
■Tr*n*al99lon  lever  In  P  position 
•Lock  parking  brake* 

■Roth  drain  valve*  clo*ed 
-Steering  control  In  center  po»ltlon 
-Fuel  *hut-off  valve  In  "ON"  po»ltlon 
-Fuel  puaip  awltch  In  "ON"  position 
-All  electrical  equipnent  Is  "OFF" 

-Master  battery  switch  "ON",  check  for  light 
-Power  plant  warning  light  "ON" 

-Check  fuel,  both  tank* 

-Purge  fuel  line*  _ 

-Depress  accelerator  pedal,  pres*  start  for  1. 

-Did  not  allow  engine  to  surge 

•Check  generator  blower  aotor 

•  Engine  warn  up  at  IDOO^IZOO  rpo 

•Idle  tank  at  70O-FS0  rpn 

•Unlock  brake* 

•Move  tran*Bl*»lon  to  L  position 


2.  I 

BB 


Light  bo* 

-Service  drive 
_  -Blackout 
□  -IR 


Hand  and  Am  Signals 

8  -Revert* 

-Left 

g  □  -stop  tank 


□ 


4.  Night  Flashlight  Signals 

□  □  -Revert* 

□  □  -Left 

g  g  -Forward 


S. 


S 

B 

□ 

§ 


stopping  Procedure* 

I  -Stop  tank 

i  -Lock  brake* 

)  -Transeisslon  lever  In  P  position 
j  -Idle  tank  at  lOOn  rpm 

1  -Idle  tank  at  7OO-7S0  rpn 

i  -Turn  off  electrical  equlpnent 

1  -Fuel  shut-off  switch  "UP" 

]  -Master  battery  switch  In  "OFF"  position 


tec. 


Evaluator _ 


APPENDIX  B 


AOVANCuO  DRIVING  CIIHCKLIST 


Trainee  -  --  ■  - . ~  . . 


Nn-r.n 


1. 


Starting  Procedures 
I  -Depress  brake  pedal 

I  -Transmission  lever  in  P  position 

I  -Lock  parking  brakes 

-Both  drain  valves  closed 
>  -Steering  control  in  center  position 
I  -Fuel  shut-off  valve  in  "ON"  position 

-Fuel  pump  switch  in  "ON"  position 
-All  electrical  equipment  is  "OFF" 

-Master  battery  switch  "ON",  check  for  light 
-Power  plant  warning  light  "ON" 

-Check  fuel,  both  tanks 
•Purge  fuel  lines 

•Depress  accelerator  pedal,  press  start  for  15  sec 

•Did  not  allow  engine  to  surge 

-Check  generator  blower  motor 

-Engine  warm  up  at  1000-1200  rpm 

-Idle  tank  at  700-750  rmp 

-Unlock  brakes 


2.  Operate  Amplifier  Audio  Frequency  (AM-1780) 
Q  Q  -Took  correct  actions  without  help 


3.  Operate  Intercom  Control 

□  □  -Took  correct  actions  without  help 

4 .  Radio  Check 

Q  Q  -Took  correct  actions  without  help 


As  a  Driver,  Respond 
-Start  engine 
-Forward,  left 
-Forward,  right 
-Stop 

-Neutral  steer 
-Back-up,  left 
-Back-up,  right 
-Stop 


to  Hand  and  Arm  Signals 
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8 

8 

8 

□ 

□ 


6.  As  a  Ground  Guide,  Gave  Proper  Hand  and  Arm  Signals 


□ 

□ 

B 

8 


-Start  engine 
-Porward,  loft 
-Forward,  right 
-Stop 

--^Moatral  .Itpor 
-Back-up,  left 
-Back-up,  right 
-Stop 


7.  Drive  on  a  Paved  Road 
□  □  -Held  a  straight  line 

D  n  -Shifted  smoothly 

0  □  -Shifted  at  proper  rpm 

0  □  -Braked  smoothly 

0  0  -Downshifted  at  proper  rpm 

0  0  -Made  smooth  turn 


8.  Drive  Over  Natural  Terrain- 
-Neutral  steer 

-Ditch  crossing,  approached  too  fast,  wrong  gear,  bad  angl 
•Ditch  crossing,  descended  too  fast,  bad  angle 
-Ditch  crossing,  hit  bottom  too  hard 
-Ditch  crossing,  stopped  i-n  bottom  of  ditch 
-Ditch  crossing,  climbed  too  slow,  bad  angle 
-Ditch  crossing,  pitched  over  too  fast 


9.  Drive  in  Reverse  Using  TC  Commands 
0  n  -Responded  quickly 

0  □  -Took  correct  actions 

10.  Drive  Buttoned  Up 

0  0  -Performance  was  satisfactory/unsatisfactory 


11. 


Stop  the  Tank 
0  -Stopped  smoothly 

0  -Transmission  lever  in  P  position 

0  -Locked  brakes 


Stop  the  Engine 

□  -Reved  engine  to  1200  rpin 

B  -Idled  down  to  proper  rpm 

-Cut  fuel  shut-off  switch  until  engine  died 
D  -Cut  off  master  battery  switch 


Tank  Commander 


APPENDIX  C 


ADVANCED  DRIVING 
Tink  CoMMiidcr'f  IUnkin(t 

■=Rank  tfri»-tT»iTreo-iiriv»r  yoff'jwrioAAXiy  tMk  tArouilT'tfiir A^vaiictd  Driving  Course. 

You  may  use  the  checklists  you  filled  out  to  refresh  your  aeswry. 

Trainee  drivers  should  be  ranked  into  four  groups  with  an  equal  number  of  drivers 
in  each  group  (if  possible).  For  exasq>le,  if  you  had  16  trainee  drivers,  you  would 
rank  4  as  the  best  drivers  in  the  group,  4  who  were  above  average  for  the  group  but 
not  the  best  drivers,  4  who  were  below  average  for  the  group  but  not  the  poorest 
drivers,  and  4  who  ware  the  poorest  drivers  in  the  group.  If  it  doesn't  come  out 
even,  place  the  extra  trainee  drivers  into  one  of  the  middle  groups. 

List  the  nasMS  of  the  trainee  drivers  in  the  table  below. 


The  best  drivers  in  the  group 


Above  average  for  the  group 
but  not  the  bast  drivers 


Below  average  for  the  group 
but  not  the  poorest  drivers 


The  poorest  drivers  in  the  group 


Yank  Costtander 
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Q 

X 

M 

Q 

2 

cu 
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#  Sec  SABOT  BOX  2.  Index  correct  range  Moving  Tank 

1400  meters  3.  Cease  fire  after  2d  round  Fire  2nd  rd 


APPENDIX  E 


MEANS,  STANDARD  DEVIATIONS,  AND  INTERCORRELATIONS  OF  PHASE  I  VARIABLES 


Phase  I  Variable  Codes,  Descriptions,  and  Sources 


VaTlable-'Code--- --  Rescript  ion -of-Vari^bleTtSaurca^  -  -  - — — . 


GENINFO 

NUMOPS 

ATTDET 

WORDKNOW 

ART REAS 

SPACEPER 

MATHKNOW 

ELECINFO 

MECHINFO 

GENSCI 

SHOP INFO 

AUTOINFO 

CICM 

CICA 

CICE 

CICC 

LATPER 

VISREL 

VISMEM 

LOG 

SPACEARI 

SIMZERO 

OBJCOMP 

PERPREl 

M34 

MIDMTN 

MIDCOM 

MIDWPN 

PISTOL 

REATIME 

DVGCKL 

TVI 


GENERAL  INFORMATION  -  ASVAB 
NUMERICAL  OPERATIONS  -  ASVAB 
ATTENTION  TO  DETAIL  -  ASVAB 
WORD  KNOWLEDGE  -  ASVAB 
ARITHMETIC  REASONING  -  ASVAB 
SPACE  PERCEPTION  -  ASVAB 
MATHEMATICAL  KNOWLEDGE  -  ASVAB 
ELECTRONICS  INFORMATION  -  ASVAB 
MECHANICAL  COMPREHENSION  -  ASVAB 
GENERAL  SCIENCE  -  ASVAB 
SHOP  INFORMATION  -  ASVAB 
AUTaiOTIVE  INFORMATION  -  ASVAB 
CLASSIFICATION  INVENTORY;  MECHANICAL  -  ASVAB 
CLASSIFICATION  INVENTORY:  ATTENTIVENESS  -  ASVAB 
■CUSSIFICATION  INVENTORY;  ELECTRONICS  -ASVAB 
CLASSIFICATION  INVENTORY:  COMBAT  -  ASVAB 
LATERAL  PERCEPTION  -  ARI 
VISUAL  RECOGNITION  -  ARI 
VISUAL  MEMORY  -  .RI 
LOCATIONS  -  ARI 
SPEED  OF  PERCEPTION  -  ARI 
SIMULATED  ZEROING  -  ARI 
OBJECT  COMPLETION  -  ARI 
PERSONAL  PREFERENCE  -  ARI 
M34  DRIVER  TRAINER  -  OSUT 
MID  CYCLE  MAINTENANCE  -  OSUT 
MID  CYCLE  COMMUNICATIONS  -  OSUT 
MID  CYCLE  WEAPONS  -  OSUT 
,45  CAL  PISTOL  -  OSUT 
REACTION  TIME  -  OSUT 
DRIVING  COURSE  STANDARDIZED  CHECKLIST 
TANK  GUNNERY  STANDARDIZED  TABLE  VI  HITS 
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1 

i 


VARIABLE 

REAM 

STANDARD  DEV 

CE.NINEO 

9.1546 

2.7664 

NJR3PS 

26.1031 

10.7563 

ATTDET 

14.3093 

3.5542 

. . 

— IJrOtti 

-  — 

ARIREAS 

11.5773 

3.5D55 

SPACEPER 

12.3722 

3.1066 

NATHKM04 

9.6495 

3.7362 

ELECHFQ 

17.7423 

4.1939 

NECHIVF3 

9.7526 

3.9766 

CEVSCI 

9.1959 

3.6276 

SH3P1MF3 

12.6701 

4.5365 

AUT0IMF3 

10.B763 

4.3380 

CICH 

12.2577 

4.5946 

CICA 

9.1134 

2.8682 

CICE 

B.26S3 

4.2390 

cixt  „ 

IB. 3103 

4.3601 

LATPER 

29.1649 

8.8290 

VISREC 

25.9381 

7.4482 

VISNEi 

9.6062 

4.2514 

LOG 

19.4124 

5.2693 

SPACEARI 

16.927B 

6.8256 

SMZt^O 

41.2062 

3.5351 

OBJCORP 

49.1753 

10.9668 

PERSPREl 

.4124 

.4948 

H3A 

19.9794 

5.3091 

NIDMTV 

2.5670 

.6276 

I1I3COR 

4.7323 

.6695 

NIDi^PM 

5.4949 

.7377 

PISTOL 

2B.3093 

3.6696 

REATIRE 

46.1031 

4.8616 

ovgckl 

19.60B2 

5.0157 

TVI 

19.4949 

4.8651 
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ADVANCED  DRIVING  aiECKLIST  -  TEMtAlN  DRIVING 

TC'f  pUiM  fill  In  Mch  portion  of  chockliit  (Rl-S)  at  drivtr  coaplotat  tha 
axarclta.  Than  fill  out  lait  <)uaition  (*10)  whan  drlvar  coaplatat  courta.  It 
it  particularly  ioportant  that  you  avaluata  aach  drlvar  aceurataly,  batod  upon 
hit  parfonunca.  Thaia  raiulti  uill  not  affact  tha  drivart  you  ara  trainini 
today,'  but  ulITba  Ulvd  to  dat«T»tM  Tha-trainaaa.'nlasctad.T.bir^M.taMiva  . 

driver  trtlninf  in  future  OSUT  eyelet,  bafinnini  in  1977, 


DRIVER  NAME _  Coopany _ 

1.  Main  (un  an(a|aaant.  Mhan  TC  inatruett  drivtr  to  find  defilade  petition  and 
ittuat  fire  coaund  data  driver: 


GO  NO  GO 

find  hull  defilade  poaltion 
atop  ttiik  tawothly 
atop  tank  quickly 

hold  brakat  to  prevent  tank  froa  aevini 
^  Q  doatn't  aova  tank  until  told  to  do  to  by  TC 

2.  Moving  coax  anfagaaent  •  troop  allhouattaa.  Nhan  TC  ittuat  fire  coaaund  doat  driver: 


NO  GO 

§  continue  to  drive  forward 
aalact  aaoothaat  courta 
atlntain  atatdy  gun  platfona 
□  drive  at  proper  tpaad 


1.  Main  gun  angagaaant.  Whan  TC  inatruett  driver  to  find  defilade  poaltion  and 
ittuat  fire  aoaaand  doat  driver: 


a 


NO  GO 

n  ’find  hull  defilade  petition 

*  atop  tank  taoothly 

'  atop  tank  quickly 

*  hold  brakat  to  prevent  tank  froa  aoving 

J  doatn't  nova  tank  until  told  to  do  to  by  TC 


4.  Moving  coax  angageaant  -  troop  tilhouettet.  When  TC  Ittuat  fire  conaande  doei  driver; 


a 


NO  GO 


continue  to  drive  forward 
select  taoothett  courta 
atlntain  tteady  gun  platfora 
drive  at  proper  tpeed 


5.  Ditch  crottlng.  When  crotting  the  ditch  the  driver; 


GO 


NO  GO 

: 

■ 

>■ 

3 

□ 

□ 


didn't  approach  to  fatt 
did  apply  brakat  taoothly 
didn't  approach  at  wrong  angle 
didn't  detcend  too  fatt 
didn't  hit  bottoa  too  hard 
didn't  ttop  at  bottoa  of  ditch 
didn't  cliab  out  too  tlowly 
didn't  cliab  out  wrong  angle 
didn't  cliab  over  too  fatt 


6.  Xaln  gun  angageaent  froa  hull  defilade  potition.  When  TC  ittued  coaaand  to  enter 
firing  potition  driver: 


NO  CO 

Q  entered  potition  quickly 

Sttopped  taoothly 

ttoiqied  in  correct  potition 
kept  brakat  applied  during  engageaent 
Q  didn't  aova  out  until  told  to  do  to  by  TC 


I 


In  backlnf  out  of  position  drivor: 


GO  NO  GO 

□  follOHtd  TC  eoaundi  SBOothly  and  confidently 
n  followed  TC  coaunds  correctly  (beck  right  or  left,  etc) 

U  stopped  snoothly 

7.  Mein  gun  engagenent  fro*  road.  When  TC  lesued  "Driver  Stop"  and  fire  coanend  driver; 


GO 

-D 


NO  GO 


Ttroppeif  Tsiiflt-on  •  rued  inoolMy - — - 

stopped  tank  on  road  quickly 

kept  brakes  applied  during  engagenent 

didn't  nave  out  until  told  to  do  to  by  TC 


g.  Flank  Moving  coax  engagenent.  When  TC  issued  fire  coaaaand  did  driver; 


B 

c 


NO  CO 


continue  to  drive  fonrerd 
select  sBoothest  course 
■eintein  stesdy  gun  pletfora 
drive  St  proper  speed 


9.  Ditch  crossing:  When  crossing  the  ditch  the  driver: 


a 


NO  GO 

n  didn't  epproach  too  fast 
y  did  apply  brakes  snoothly 

□  didn't  approach  at  wrong  angle 

□  didn't  descend  too  fast 

8  didn't  hit  botton  too  hard 

didn't  stop  at  botton  of  ditch 

8  didn't  clinb  out  too  slowly 

didn't  clinb  out  at  wrong  angle 
didn't  pitch  over  too  fast 


10.  Of  all  the  trainee  drivers  you  have  seen,  where  would  you  rate  this  nan  on  a  7 
point  scale,  based  on  his  perfomance  today?  Circle  one. 


1 

2 

3 

4 

s 

6 

7 

enong 

■uch 

below 

average 

above 

■uch 

aaong 

the 

below 

average 

averege 

above 

the 

worst 

average 

average 

best 

TANK  COkWANDER _ _ 

signature 
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APPENDIX  G 


TABLE  VI  MOD  SCORESHEET  -  PHASE  II 

CRBN  POSITION  -  OSUT 
Tabla  VI  (Mod)  Scoro  Shoot 

Coopony  Pit  Nom _ 

“■  Tonic"'""  . .  "TC_ _  Scord'r 


Enfogonent  Cooownd  Round 


••GUNNER" 

1 

2 

0. 

Stationary,  1200h 
(Zero  Panel,  Poriocopo) 

HEAT, 

ZERO  PANEL 

H 

M 

H 

M 

1. 

Moving,  700* 

(Flank  Tank,  Roar  Track] 

(Loft  to  right) 

(Periscope,  Index  llOOa] 

BATTLESIGHT, 
MOVING  TANK 

H 

M 

•• 

•••• 

2. 

Stationary,  SSOn 
(Index  700m,  BOT) 

(6x6  Panel,  Periscope) 

BATTLESIGHT, 

TANK 

H 

M 

H 

M 

3. 

Moving,  S60ii 

(Flank  Tank,  Front  Track) 
(Right  to  Left) 

(Telescope,  llOOn  line) 

BATTLESIGHT, 
MOVING  TANK 

H 

M 

4. 

Stationary,  960a 
(6x6  Panel,  Telescope) 
(Precision,  Index  960a) 

HEAT,  TANK, 

960  METERS 

H 

M 

H 

M 

S. 

Stationary,  1370a 
(6x6  Panel,  Telescope] 
(llOOM  Range  Line,  BOT) 

BATTLESIGHT, 

TANK 

H 

M 

H 

M 

6. 

Moving,  1410a 

(Flank  Tank,  Front  Track) 

(Right  to  left) 

(Telescope,  1400a  line) 

HEAT, 

MOVING  TANK, 

1400  METERS 

H 

M 

H 

M 

7. 

Stationary,  1370m 
(6x6  Panel,  Periscope] 
(Precision,  Index  1370) 

HEAT, 

TANK 

H 

M 

H 

M 

S. 

Moving,  1470n 

(Flank  Tank,  Rear  Track) 

(Left  to  right) 

(Periscope,  Index  1470) 

HEAT, 

MOVING  TANK 

H 

M 

H 

M 

••FIRE^' 

73 


APPENDIX  H 


MEANS,  STANDARD 
PHASE 

VariableCode 

GEN  INFO  . . . 

NUMPOS 

ATTDET 

WORDKN 

ARRSNG 

SPACE 

MATHKN 

ELEINFO 

MECHCOM 

GENSCI 

SHOP INFO 

AUTO INFO 

CIMECH 

CIADMIN 

CIELEC 

CICMBT 

LATPER 

VISREC 

VISMEM 

LOG 

SPEED 

SIMZERO 

OBJCOMP 

PREF 

MAINT 

COMMO 

WPNS 

PISTOL 

RTAV 

DVRT 

DVRR 

DVRC 

TERCHER 

TERRATE 

GNRT 

GNRS 


DEVIATIONS,  AND  INTERCORRELATIONS  OF  PHASE  II  VARIABLES 
II  VARIABLE  CODES,  DESCRIPTIONS,  AND  SOURCES 

Description  of  Variable-Source 

■  GENERAriNTFORMAnON  .  aSVAB -  -  - . -  . - 

NUMERICAL  OPERATIONS  -  ASVAB 
ATTENTION  TO  DETAIL  -  ASVAB 
WORD  KNOWLEDGE  -  ASVAB 
ARITHMETIC  REASONING  -  ASVAB 
SPACE  PERCEPTION  -  ASVAB 
MATHEMATICAL  KNOWLEDGE  -  ASVAB 
ELECTRONICS  INFORMATION  -  ASVAB 
MECHANICAL  COMPREHENSION  -  ASVAB 
GENERAL  SCIENCE  -  ASVAB 
SHOP  INFORMATION  -  ASVAB 
AUTOMOTIVE  INFORMATION  -  ASVAB 
CLASSIFICATION  INVENTORY:  MECHANICAL  -  ASVAB 
CUSSIFICATION  INVENTORY:  ATTENTIVENESS  -  ASVAB 
CLASSIFICATION  INVENTORY:  ELECTRONICS  -  ASVAB 
CLASSIFICATION  INVENTORY:  COMBAT  -  ASVAB 
LATERAL  PERCEPTION  -  ARI 
VISUAL  RECOGNITION  -  ARI 
VISUAL  MEMORY  -  ARI 
LOCATIONS  -  ARI 
SPEED  OF  PERCEPTION  -  ARI 
SIMULATED  ZEROING  -  ARI 
OBJECT  COMPLETION  -  ARI 
PERSONAL  PREFERENCE  -  ARI 
MIDCYCLE  MAINTENANCE  -  OSUT 
MIDCYCLE  COMMUNICATIONS  -  OSUT 
MIDCYCLE  WEAPONS  -  OSUT 
.45  CAL  PISTOL  -  OSUT 
REACTION  TIME  AVERAGE  -  OSUT 
STANDARDIZED  DRIVER  CHECKLIST  SCORE  -  OSUT 
STANDARD  ZED  DRIVER  RATING  SCORE  -  OSUT 
DRIVER  COMPOSITE  STANDARD  SCORE  -  OSUT 
TACTICAL  DRIVER  CHECKLIST  -  NOT  USED 
TACTICAL  DRIVER  RATING  -  NOT  USED 
TANK  GUNNERY  TRANSFORMED  TABLE  VI  SCORES 
TANK  GUNNERY  STANDARDIZED  TABLE  VI  ':rnpES 


DRIVER 


I 


i 


VARIABLE 

MEAN 

CENINFO 

9.6408 

HUFIUK^,_.. _ 

ATTDET 

--  ---r 

13.7817 

VORDKN 

ARRSNC 

19  71B 

12«6056 

"SPtZt^ - 

MATHKN 

- rZTTTTT’ 

10.0493 

ELE  INFO 
HECHCON 

• IBB  } 
10.4225 

GENSC 1 
SHOPINFO 

10 .4901 
13.126S 

AUTOINFU - 

CINECH 

■i2:r479 

12.3028 

C 1 ADH 1 N 
CIELEC 

9 .4420 
8.0775 

CICN6T 

LATPER 

18.2  324 
30.8380 

VISREC - 

VISNEN 

- 27.4B5V 

9.6479 

LOG 

SPEED 

21.1901 

21.8169 

3 1 M  Z  CKO 
OBJCOMP 

B.802B 

37.1901 

FREE 

NAINT 

1 . B33B 

2. a521 

cohho 

WPNS 

4  «  3873 
4.7163 

F^lSTOL 

RTAV 

■2.6i690“ 

44.3697 

OVRT - 

DVRR 

- 977T40S5~ 

49.3338 

OVRC 

TERCHEK 
TERiWTE - 

492.3732 
82.7746 
— 4-.^T6 

6 


LE 


STANDARD  DEV 


2.9S20 

■-1076555 

3.6865 

6.1067 

3.7473 

~7750TT 

4.1090 

~4T75T7 

3.5437 

4.0021 

5.2523 

■T74T6T 

4.0685 

2.7156 

4.3761 

4.8999 


10.0366 

“6.6/77 

4.5929 

6.946T 

6.8578 

4.5088 

5.4629 

- :6356 

.3941 

- .7672 

.5757 

- 767TJ 

5.4362 

97.7306 

10.1968 


12.3859 


GUNNER  SAMPLE 


VARIABLE 

MEAN 

STANDARD  DEV 

CENINFd 

9.7054 

3.0628 

NUMUPS 

27.7946 

10.7336 

ATTOtT 

14.9214 

3.9278 

WORDKN 

19.P125 

6.2060 

ARRSNu 

12.4107 

3.8003 

SPACE 

12.4107 

3.6627 

MATHKN 

10.0268 

4.2372 

ELE  INFLI 

18.6429 

4.0D06 

HECHCOM 

10.5268 

3.7343 

GENSCI 

10.5804 

4.0795 

SHIIPlNFt 

12.7232 

5.3376 

AttT  iINFll 

11.8929 

4.5090 

V  I'lECd 

12.3214 

4.1486 

r.  Aui'iN 

9.8393 

2.7462 

CIlLEC 

8.2143 

4 .4366 

CICNiT 

18.4286 

4.9241 

LATPER 

31.3214 

9.6069 

VISRtC 

27.8482 

7.4800 

VI51EH 

10.0268 

4.6099 

LUC 

2J.8839 

6.4497 

5PCEU 

22.4107 

6.6948 

SIPJERO 

6.5982 

4.594  3 

UBJCUMP 

37. 16V6 

5.t>20  0 

PREF 

1.6071 

.6759 

NAINT 

2.8661 

.3912 

CUMNU 

4.42P6 

.7678 

NPNS 

4.7232 

.5569 

PISrUL 

2.6071 

.6625 

HTAV 

44.4821 

5.461  1 

CNRT 

505.4554 

104.6970 

&NR5 

50.7958 

9.7939 
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DRIVER  SAMPLE 


1  ^to  m  m 
>  Wo  0|m 


m  »:m  mim  •*  0  « 

m  m  ^itA  «|«^  <#  0  04 

lA m  04t«v  lA,<^  «A'0  ^ 

a.M  m*^  m  o  O  molm  o 


01  rnmo  o  •j«f“imm  m  « 

O  m  m  h>l«  o  Ailmo  «  • 
^  r»  o  ^'m  ^Im  otm  m  m  m 
r^  m'fv  mjiA  lAi^v  ^  4^  o  m  /w 

O'f^  O  00  O  m  m  O  m 


I  I  I  I  I 

f-  »  mlo  « 

m  o>  «<o  «ir^  4 
»  mm  m^hA  I 

O'  m  m,m  0’«A  1 


Ol^  o  «c 
m  liA  m  m  « 

mOOOC 


‘  O  O  f*  iA!^ 
>  O  OO'^ 

•  «r«0  «» 

’  m  .AtAimiA 
I  /W  m  m  O  m|m 


o,^  •  mf 
lAiOk  40  «  <4 
^  m  m  «A  < 
Ot^  m  m  «• 


(  m  lA  tA  ,»  •  liO 
r  f»04^o«^i0 
t  04>4  m,A«eM« 
I  O orn  mm^ 
>  04  ^M'mN|<V 


mim  4^  < 

o  Ai  4m 
O  O  lA  • 
^  O  IA'^« 

4V  o  o  o  < 


I 


\  <A  ^  m  04  m  M 
t  m  rnmm  m|m 

\  mom  r^mfm 


C 

lAli»4»m4 

ON*  •‘jmo 

lA  ^  O  >  K 
OO  00€ 


'  •  4  4V  « 

(  A*  >«A  ^  O  I 
)  40  m  •m  4A  I 
'  40  >  o  ivr  r<»  I 
>  O  )rv  o  |0  40  r 


'  O  40  o  t 
« *•  m  m  4 

1 4vh«oo  c 


L  I  '  '  I  I 

•  oa  «|mo‘4V4or»mLmmiM9‘io«  p^l 
<A4om«(^mmm.,roM«A«r-i«m  5m> 
eo40'm^mm«feA<OM404iAmfv4V  o  m 


40kv  old  ooo 


feA  <OM  40  4iA  mfv4V 
mmEojo-tom 


f 

•i*  *!•  ► 


Rs  at 
CS  USB 

OO  >m6 
«  •  •  •  :• 
I  I  I  I  |4 


^  C  m  «  m  k  p 

e  b  O  >  ^  p  m 

eoo  >o5  Y* 


o«bo0>«*r‘9^o4mo(U4yjp>iA^-#  vm 
mooi«4vf««««k#4oK^U^pm  m«A, 
4OmOw^4•A9>'e•mmKfO0mbO  »mi 
^4oo*#o!k4VAj*>m«pmt«4vUfv  ao 


lA  m  <#  m  o  D  m  or*  m  »  m  mfv  «  b  m  A  «A  »• 

S4VP4VmOA^mm4VmKmt«mlkm>»m  K 

rnfrmAi  m  ^dmoo4vb  mpiAkro  ^  “  * 


H  •  N  <#  («  04  b 

?S&  S  8  inR  ! 

iA04K404BoO  m 

r:':r?‘?R':R  t 

>1  i  I  !i  ;i  ^ 

56gP2g3|  ^ 


‘«A>o<AO»U«r«A4e«#4oLmmmOo» 

^op»m«|iem^mo^boK4Vr«m 


•rv4V(^iAm4r*o 
4^  «N  ^  mO  ^  ^ 
>eopmMODO 


>m(ooF4ob9>«o  m 
»4vo4ApmP<#ih  O 
>mpopmpOm  ■* 


•  ocjc  ui4i>4oib-xr^mpmor^ 
■'Am<-4bxr>iumx(KiAMoeorfl 
tM»«aE-mBoe<o 

0A.koOc 


^  '  !  x^: 

>  m  >  m  It  w  u  tc 

:£::t;f£C 

I  b  «  p  o  pmi^ 
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iflaKi  I  i<mi 


CORItELATION  COEFFICIENTS 


U4 

mi 


oc 

UJ 


s 


o  ^ 

O  X 
•  Ui 


mooAiM«40««OM«v««^f«v*«OF^oo  ^ 

•  ••••••,•#••••••••••  3 

t  I  I  I  I  < 

O 

o  ^  «r  »  nT  4  ^  *■ 

^  Atf  c»  A  ^  A  M  m  fw  m  o  «4  FM  o  r>  o  o  ca 

*  I* ******  I* *****1 1*  r*  5 

0%  0mr^  iAFVFnr»»^«««tAo 

OOA««^^>«VFWF^/^OF^FVA»MFno.rF^ 
m  O  OO  F^  ^  F^  P«  F^  Fn  M  P«  M  M  *«  o  O  M 

•  *•••••••••••••••••••  lU 

I  I  I  I  I  o 

•  M  o  m  o  m  f»  M  ^  ^  o  «#»•««  o  F't  o  z 

<#  «A  «  M  OO  O  Ai  A  Fn  M  1^  ^  n  M  M  P«  M  M  o  o  u 

•  •«**•••••••••••••••••  lu 

I  I  I  I  I  i; 

^lF\m<#MMOO*«««A^.^P«F*%ONMOMOOO  ItF 
•  ••**•*•••••••»••••••••  ^ 

I  I  I  I  I  MF 

O'  F^A4«<#o«i*F^f^<#<#r-M*i«i«%F^i<\MMo«or^^F^  ae 

OMAOAiA^lF\^F^r»P»^lF%OF^«9^F^r»09‘9‘^  If 

o  X 

«#  F«tmF^Fn«««i«o««AmAMFiseOMOMOoooo  »• 

*  *  *  *  I* *********  I* *****  I*  I* » r  t 

*«  <#  •>  A  f«»  e  •  •  M  ^  M  ^  «  lA  ««  **>  tf^  »  ^  UF 

m»e^Fvm»«K»^oeFVAFvwMr^w^o^F«  w 

.  . . . 

I  I  I  I  I  I  I  tA 

tf>F^•r>«^^Ao•<v^««AAO^•FM9‘^>'ro9‘r>>FVFv  o 

•  A(A  ^fNffMtv^lA^rkFVM^tf^A^V'^FveMFVtAVO  M 

^AFVA00*«0A«yFV*«l>>0*«0*«*4««p«CJ0e  ■( 

•  ••«••••••••••••••••••••••  « 

II  I  I  « 

^^•«#^FMmNr9»'0Af^lA^9><rAF>F«FApN9>V«  O 

^  <#W>Fg^*«0««0<VfViM«^F>IOFVOO'VOMp4Cp  « 

III  I  II  B 

•  «ir^^«>NO^I0<«O«B^O»m<i«OOOlA»«IA|A^Fn 

FM««Arvr»>  9‘«9>irt«O4*l^'0*>>«A«««>r^«AMO»4h>h‘  K> 

omAow  i#mo«o<A^iAFv««f»miA«40<«Ar»A<#FM<«a  u 

o  e  F^  *4  o  *«  o  FA  o  *4  ^  «>•  ^  «y  lA  ^  ^  m  *«  P«  o  p«  o  *«  o  o  Ai  ^  ^ 

. . PK 

II  I  < 

o*‘««rFMiA  tF>«f>»r»MO^^A»trko<*>iF>i««<^r««p«<#«^ 

Al••^•«A«»(A•«««^«QO«lA•F^Fr»mF^FO'lro  ^ 

^  F^  FA  FA  FM  ^  FV  e  M  O  FV  ^  ^  FA  F^  IF\  M  *«  o  F^  F^  FV  O  »'•• 

I  I  s 

^^0<#0^*M|AFA4f*^0^*AB>««0^9«r>A^A9HfA4«AF*»  O 

tf^^B^*FAai«  ■«FAIF^^A«»F^OO>«*«<rtA'BmOAF«««.Ar^h>  Ik 

Nr»«»tAFA«0»«^IF>FAP4P4^lAr»«A«P0lF%P»  X 

•«0<*IA*«FA<#  IA^FVlAOO*«0^p4*«F4NAp«FlFOO«4eOOOO  X 

I  *  11  *  II  11*0 


a  n 


iAN*XO  X^O  —  XXX»«CFM«wX 
^UFKXFWBX  ^0*^**WXttlC''«WliiAF 

~}ooiACFz**  z«Ao.  aitFO^».%xx 
:HXX<F»IU  ^Xa^K<UFW^«AtAWUJX~V 
«  ^  lu  IM  Z  3  •«  ••  M  M  «  M  M  a  ^  X 


§H  F 
f 


o  a. 

X  c 

O  MF  O 
UF  M  O  ll 


F-  a  o 

X  r  *F*  H  ^  lA 

<  O  X  X  X 


/•f. 

V 


I 
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A  « 


0*4MOa«00  M 


a 

kj 

o  •«  Q  •«  o  ••«  e  n 


p»«^««nf»oo«  a 


I  I  I  I  I  1 


<«Wi«tMO^OOOOO 


m  ^  ^  ^  ^  o  m  m  f<4  im 

N  1#  »  «  r»  «  K 
M  m  o  ^  4*t  o  o  o  */i 


^  o  ^  N  m  tA  o  P*  w 

««  M  e  «  p*>  <«  m  ^  o  ^  ^  M 
N  m  •«  «  « 4*1  •  e  e  1^  p*  •  «  « 

#4t#4\«#MA<0**0«<«**000  <4> 


O^^«f*m4n4*t^totf>«p><^  « 

4W  •  4M  <«  »  M  o  «  ^  w>  •  «  <n  «  Ml 

m m  f*4  9' ^  9>  o  m  m  •  r^  9‘ *>l  9. 

^  ^  ^  o  •*  o  e  m  ^  o  o  •«  ^ 


4M«v<4tf^o<rmoo^4no«tf>«  ^ 
^  M  r»  •«  m  •  r»  m  «»  tf>  fy  «  (A  ^  o  tt 
^m«^«>Otf^mo•tf>4n•r•^•o  k 
O  O  ^  O  O  O  o  o  «*•*«*  o  o  o  o  w 


m 

•  9^  «  mJ 

p»  *y  f*  o 

n  ^  <6  ^ 

o  o  o  «/t 


«^4^^4«)^lApta4N0<^«**<»P>»0««  Ul 
4V^4^ir\0**tf>^404^lA«4ft^0  .J 
noM*«p4eoop«»4000ooo  m 
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APPENDIX  I 


PREDICTOR  VARIABLE  MEANS,  STANDARD  DEVIATIONS,  AND  INTERCORRELATIONS 

-  PHASE  III 


Conmander's  Predictor  Tests 


Test 

N 

Mean 

Standard 

Deviation 

Simulated  Zeroing 

211 

42.29 

3.38 

Visual  Memory 

211 

9.23 

4.08 

Speed  of  Perception 

211 

19.60 

6.28 

Patterns 

211 

90.43 

14.59 

Attention  to  Detail 

211 

39.58 

9.36 

Object  Completion 

211 

72.28 

11.47 

Locations 

208 

19.74 

5.96 

Mechanical  Abilities 

201 

35.07 

7.34 

Lateral  Perception 

202 

30.06 

6.31 

Visual  Recognition 

203 

30.52 

5.91 

Gunner's  Predictor  Tests 


Test 

N 

Mean 

Standard 

Deviation 

Simulated  Zeroing 

209 

42.29 

3.23 

Visual  Memory 

208 

8.60 

4.34 

Speed  of  Perception 

208 

18.66 

6.61 

Patterns 

207 

87.36 

20.48 

Attention  to  Detail 

208 

38.68 

8.01 

Object  Completion 

209 

72.10 

10.68 

Locations 

208 

19.68 

4.82 

Mechanical  Abilities 

201 

32.75 

8.08 

Lateral  Perception 

197 

28.26 

7.02 

Visual  Recognition 

199 

29.63 

6.07 

84 
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Visual  Speed  of  Patterns  Attention  Object  Locations  Mechanical  Lateral  Visual 

Memory  Perception  Test  to  Detail  Completion  Test  Abilities  Perception  Recognition 


APPENDIX  J 


INTERCORRELATION  MATRIX 
AND  EACH  OF 


BETWEEN  GUNNERY  SUMMARY  VARIABLES  OVERALL, 
THE  5  BATTALIONS  SEPARATELY 


SUMMARY  CRITERION  VARIABLES 


Variable 

Code 

Description 

1 

302 

Mean  Main  Gun  Opening  Tine  (Day) 

2 

303 

Mean  Main  Gun  Opening  Time  (Nl^t) 

3 

304 

Mean  Main  Gun  Opening  Time  (Day  and  Night) 

4 

305 

1st  Round  Main  Gun  Hits  (Day) 

5 

306 

1st  Round  Main  G  i  Hits  (Night) 

6 

307 

1st  Round  Main  Gun  Hits  (Day  and  Night) 

7 

308 

Main  Gun  Hits  (Day) 

8 

309 

Main  Gun  Hits  (Night) 

9 

310 

Main  Gun  Hits  (Day  and  Night) 

10 

311 

Standardized  Measure  of  Opening  Time  (Day  and  Ni^t) 

11 

312 

Standardized  Measure  of  Hits  (Day  and  Night) 

STATISTICAL  PtC^rtEE  FOR^TK  lOCXAL  SCIENCES  1FSSir«~  RELEASt  AVSA 
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1  HQOA  tOAPC  HRE  POI 
1  HOOA<SCROtD) 

I  HOOA  (OAMI  DOT  C) 

}  HOOA  (OARC  PMZ  A) 

I  HOOA  (OACH  Ef  Z  A| 

1  HOOA  (DARE  HRE» 
f  HOOA  (DAPE  MfO  C) 

1  HODAiOAPEOWI 
1  HOOA  (DAPE  HRL) 

I  HOOA  (DAPE  CPS) 

1  HOOA  (OAFO  MPA) 
t  HOOA  (DARD  ARS-P) 

I  HOOA  (OAfC  PAS-A) 

1  HOOA<DUSAOR) 

1  ^triOA  <OAMO  ROR) 

I  HOOA  (OASG) 

I  HODAIOAtOPII 

I  Ch««>f.  ConviK  Oiv  (OA  OTSC).  Adtlfihi.  MO 
1  Mil  Ant  Hiim  Rm,  OfX)RAE.  OAO  (CALS) 

1  HOUSARAL.  APOS««tlM.  ATTN:  ARAOP  R 
I  HO  FifW  Army.  ATTN:  AFKAOt  Tl 
7  HQ  Fiftfi  Army.  F|  Aim  HoutMn 
I  0«i.  A«mv  St(  Stiiditt  Ote,  ATTHI:  OAVCSA  (09P) 

I  OI(  ChM<  of  S«f.  StuUm  Ofc 
I  (MV'ER.  ATTN  CPS/OCP 
1  The  Aimy  till.  PtniaiQn.  ATTN:  RSBCht«( 

1  Tha  Army  Lib.  Pmiifon.  ATTN;  ANRAl 
1  Ofc.  AflR  Sact  of  (bt  Army  (RAOI 
f  T*cb  Simpori  Ofc.  OXS 
1  USASA.  Arlraffon.  ATTN  f  ARO  T 
I  USA  R«cb  Ofc.  Oorham.  ATTN;  LiN  Sevncti  Otr 
7  USARIEM.  N«ihA.  ATTN  SOROUECA 
I  USAirc.  liCluyioo.  AirN  T.iriCMOA 
I  USAIMA.Fter4vy.  AUN;  A1SU<;T0-0M 
t  USAIMA.  Ft  tram.  ATTN:  Marquat  Lib 
1  US  WAC  Cir  A  Scb.  Ft  McCItKwi.  ATTN:  Lib 
1  US  WAC  Ctr  A  Sch.  Ft  McClallan.  ATTN:  Tnq  Oir 
1  USAQuartarmaitarScb.  Ft  Lat,  ATTN:  ATSM-TE 
1  lntali>9tf>ca  Matariaf  Oav  Ofc.  EWL.  Ft  Hofabinl 
1  USA  SE  Siynal  Sch.  Ft  Gorclon.  ATTN;  ATSO  EA 
I  USA  ChaptaiiiCir  A  Sch.  Tl  Hamilton.  ATTN;  ATSC  TE  RO 
t  USATSCH,  Fl  Euftlit.  ATTN:  EtfucAdvifor 
1  USA  War  Collaiie.  CarHfH  Barracki.  ATTN;  Lib 
7  WRAtR,  Nnirnptvchiatiy  Oi* 

1  OLI.SDA.  Monttrey 

1  USA  Corwapt  Altai  Afcy.  Balbt«la.  ATTN:  MOCA  MR 
1  USA  Cortcapt  And  A«cy.  BatfwKla.  ATTN:  MOCAJF 
1  USA  Arctic  Taft  Ctr.  APO  Saattla.  ATTN:  STEAC  PL-MI 
1  USA  Arctic  Taft  Ctr.  APO  SaatRa.  ATTN:  AMSTE-PL  TB 
1  USA  Affwamartf  Cmd,  RacMcma  Ananal,  ATTN:  ATSK>TEM 
I  USA  Armamartt  Cmd.  RwA  Mand.  ATTN:  AMSAR  TOC 
1  FAA-NAFEC.  Atfartf^  City.  ATTN:  Library 
1  FAANAFEC,  AHarMicCity.  ATTN:  Human  Enr  Br 

1  FAA  Aafon»iocai  Ctr.  OkfahamaOty.  ATTN:  AAC440 

2  USA  Fid  Arty  Sch.  Ft  Sill.  ATTN:  Library 
1  USA  Armor  Sch.  Ft  Knox.  ATTN:  Library 

1  USA  Armor  Sch.  Ft  Knox.  ATTN:  ATSB-DI-E 
I  USA  Armor  Sch,  Ft  Knoi.  ATTN:  ATSB  DT  TP 
1  USA  Armor  Sch.  Ft  Krmi.  ATTN:  ATSBOD-AO 


7  HOUSACDEC.  Ft  Ord.  ATTN:  Library 
1  HOUSACDEC,FtOrd.ATTN:  ATEC<EX-E  Hum  Factor* 

7  USAEEC,  Ft  Banjamirr  Harriaon.  ATTN:  Litamy 
t  USAPACOC.FtBaniamrnHarriion.  ATTN:  ATCP  HR 
1  USA  Comm-Elact  Sch.  Ft  Monmouth,  ATTN  ATSN  'EA 
1  USAEC.  Ft  Monmouth,  ATTN  AMSCL  CT  HOP 
1  USAEC.  Ft  Monmouth.  ATTN:  AMSCL  >PA  P 
1  USAEC,  Ft  Morwnouth,  ATTN:  AMSCL  SI-CB 
t  USAEC.  Ft  MonnMuth.  ATTN:  C.  Fad  Oax  Br 
t  USAMatariabSyf  Altai  Afcy.Abardaan,  ATTN:  AMXSY'P 
1  Ed|a«ModArfanal.  Ahafdaan.ATTN:SAREA  BL  H 
1  USA  Ord  Ctr  i  Sch.  AlwrdMf>.  ATTN:  ATSL-TEM>C 
7  USA  Hum  En|r  Lab.  AfaarUaan.  ATTN;  Library/Ob 
t  USA  Combat  Armi  Tnf  id.  Ft  Banrtinq.  ATTN:  Ad  Supamiaor 
1  USA  Infantry  Hum  Rich  Urtii,  Ft  Bannint.  ATTN:  Chiaf 
1  USAInf«ttfyBd.FiBarwiiit«.ATTN:STEBC  TE-T 
1  USASMA.  Ft  Miia.  ATTN;  AT36  LRC 
1  USA  Ab  Dtf  Sch.  Ft  Bfifa.  ATTN:  ATSA  CTO  Mf 
1  USA  A*r  Oaf  Sch,  Ft  Bfm.  ATTN:  Tach  Lib 
t  USA  Au  Oaf  Bd.  Ft  Bim.  ATTN:  FILES 
1  USAAirDafBd.FiBlin.ATTN:STEBD-PO 
1  USA  Cmd  ft  Oanaral  Stf  CoUtfa.  Ft  Uavamworth.  ATTN;  Lib 
1  USA  Cmd  ft  Oanaral  SffCellati.  Ft  Uavamyonh.  ATTN;  ATSW-SE  'L 
I  USA  Cntd  ft  (Stnarai  Stf  CoHayt,  Ft  Laavamwwtii,  ATTN;  Ed  Adyttor 
I  USA  Comtiinad  Arrm  Cmbt  Dav  Act.  Ft  Lravr>*i«M>rth,ykTTN:  DapCdr 
I  USA  Combi nad  Anna  Cmbt  Dov  Act,  Ft  Laayannmrth.  ATTN:  CCS 
1  USA  Combiwid  Anna  Cnftt  Doa  Act.  Ft  Laaimnomrih.  ATTN:  ATCA%A 
1  USA  Comhinad  Arrm  Cmbt  Dav  Act.  Ft  Laavamworth.  ATTN:  ATCACO-E 
1  USA  CiimlMnrd  Arrm  Cmbt  Dav  Act.  Ft  Laavrnwiorih,  ATTN;  ATCACr.<^:i 
1  USAECOM.  Nifht  Vition  lab.  Ft  BaNoir.  ATTN:  AMSCL->NV--SO 
3  USA  CompuiarSyi  Cmd,  Ft  Bafvoir,  ATTN:  Tach  Llbrarv 
1  USAMERDC.FtBalvoir.ArrN:  5TSFB  DO 
1  USA  Enf  Sch.  Ft  Balvoir.  AHN:  Library 
1  USA  Tof»orMf>lc  Lab.  Ft  Balvoir,  ATTN:  ETL  TD-S 
I  USA  Topofraphic  Lab,  Ft  Bafvoir,  ATTN:  STINFOCentar 
I  USA  Tofioraphic  Lab.  Ft  Balvoir.  ATTN:  ETL  OSL 
I  IfSAhiMhp-nn  Ctr  ftSdi,  FlHiMdMHg.ATTN  CTD  MS 
1  USAInttffifmevClrftSdi.  FlHuachuca,  ATTN:  ATS-CTD-MS 
I  USAImaNifafwvCtrftSdi.FtHuachuca.ATTN:  ATSl'TE 
1  USAInlalli|meaCtrftSch.FtHuachuca.ATTN:ATSI>TEX-GS 
1  USA  Iniaflifmcv  Ctr  ft  Sch.  Ft  Huachuca,  ATTN:  ATSI  -CTS-OR 
1  USA  Inatitifm  Ctr  ft  Sch,  Ft  Huadmea,  ATTN:  ATSi-CTD-OT 
1  USA  IntalKfanea  Ctr  ft  Sch.  Ft  Huachuca.  ATTN:  ATSI-CTD^ 

1  USA  IniaHifanoa  Ctr  ft  Sch.  Ft  Huachuca,  ATTN:  DAS/SRD 
I  USA  Iniallifanoa  Cir  ft  Sch,  Ft  Huachuca.  ATTN:  ATSI-TEM 

1  USA  IntalHyanct  Ctr  ft  Sch,  Ft  Huachuca.  ATTN:  Library 
f  COR,  HO  Ft  Huachuca.  ATTN:  Tach  Rtf  Div 

2  COR.  USA  Elactronic  Pryg  Crd.  ATTN:  STEEP  MT>S 
1  HQ.  TCATA.  ATTN:  Ttdt  Library 

1  Ha  TCATA.  ATTN:  AT  CAT-OPa  Ft  Hood 
1  USA RocruHiftB Cmd.  Ftiharidan,  ATTN:  USARCPM-P 
1  Stnior  Army  Adv..  UBAFAGOO^AC.  Elfin  AF  Aux  FM  No.  9 
1  Ha  U8ARPAC,  DC8PER.  APO  SF  BB56ft  ATTN;  GPPE^E 
1  Stimaon  Lib,  Acodamy  ol  Haaldt  Scioneat.  Ft  Sam  Houtton 
1  Marina  Cbrpc  km.,  ATTN:  OaanAICI 
1  HQ.  USMC.  Cammandmt  ATTN:  Coda  MTMT 

1  Ha  USMC.  CommmdanL  ATTN:  Coda  MP120-2i 

2  (>SCG  Acadamy*  Naw  London,  ATTN;  Admiaaion 
2  USCO  Aeadamy.  Naw  London,  mTTN:  Library 

f  USCO  Traininf  Ctr,  NY,  ATTN;  CO 
1  USCO  Tramirf  Ctr.  NY.  ATTN:  Edue  Sve  Ofc 
1  USCG,  Pfvchol  Ref  Bi,  DC.  ATTN:  OP  1/62 
1  HO  Mid'Ranfa  Br.  MC  Oat,  Ouantico.  ATTN:  Pftf  Div 
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1  De«  A  Civil  Imi  at  Emko  Mtdicliw.  Carwla 
I  AIR  CneSS.  lUmlnfton,  ATTN:  lnf«  Sy»  B« 

1  MilitMfpvykolQfHk  TitAfllt.  CopPilMfWl 
1  Military  AttMht«  Franch  Ewhmy.  ATTN:  Doc  Sac 
I  Marltctn  Chaf.  C.E.R^  A.-Arianal,  Toukui/Naval  Fiance 
t  Frin  Sclanfifie  ON.  AppI  Hum  Erifr  Raeh  0«v,  MinHtiy 
«H  Oafanaa,  Naw  Dathi 

1  Fart  RmA  Ofc  Library.  AKA.  Iwaal  Oafanta  Fortet 
1  Mtnittarn  van  Dafamia.  OOOF/KL  Afd  Sociaal 
Fiycholopitehe  Zakan,  Tha  Hafua,  NatharlarMit 

1  USA  Air  net  Srh,  Ft  Hliu,  ATTN:  ATSA  TFM 
I  Ah  MiiInIiIv  Rm.Ii  A  Dfv  Lali.  Mollatl  FM,  ATTN;  SAVOL  -AS 
I  USA  Aviaiioit  Sdi,  Rat  Tn|  Mfi,  Ft  Ruckar,  ATTN:  ATST-T-RTM 
I  USA  Av*atK>n  Sc*i.  CO.  Ft  Ruckar.  ATTN:  ATST>0-A 
I  HO.  OARCOM.  AlaiVMtria,  ATTN:  AMXCO-TL 
1  HQ,  DARCOM,  Atoiandna,  ATTN:  COR 
1  US  Mtlilary  Academy,  VVait  Foint  ATTN:  Sariali  Unit 
I  US  Military  Academy.  Wait  Foint.  ATTN*  ON  ol  Milt  Ldrtlio 
1  US  MHHaiv  Academy.  WmlFoini.  ATTN:  MAOR 
t  USAStvtdaidi/alionGp.  UK.FF0NY.ArTN:MA6E'GC 
1  Ofc  of  Naval  Ricti.Ailiiifton.  ATTN:  Coda  463 
3  Ofc  of  Naval  Ruh,  Arlinfften,  ATTN:  Coda  46t 
I  Ofc  of  Naval  Rich.  Arhnfton,  ATTN;  Coda  460 
1  Ofc  of  Naval  Rich,  Arlwifion.  A1 TN*  Coda  441 
1  Naval  Aariniic  Mad  Rat  Lab.  Feniacola.  ATTN:  Acoul  Scfi  Oiv 
I  Naval  AariMiir  Mad  Rat  Lab.  ^itarola,  ATTN :  Coda  LSI 
I  Naval  Aaroiiic  Mad  Rat  Lab.  Fantacola.  ATTN:  Coda  L6 
I  Chtel  of  NavfVrt.  ATTN.  Fert-OR 
I  NAVAIRSTA,  Norfolk,  ATTN:  Safety  Cfr 
1  Nav  OcMiKiraiibic,  OC,  ATTN:  Coda  6361.  Charti  A  Tocb 
1  Center  of  Naval  Anal.  ATTN*  Ooc  Cir 
1  NavAirSyiCom,  ATTN  AfR  6313C 
1  Ne^tuMad.  ATTN:  713 
1  AaalNSaoptaiSuhSqua  3.  FFOSF  06601 
1  AFHRtfFTIWWiarm  AF6  * 

1  AFHRlfTTI  Lowry  AFi 
1  AFHRL(AS)  WFAFB.OH 
3  AFHRL  (DOJZI  Orookt  AF| 

1  AFHRL  lOOJN)  LaekIwtdAFO 
1  HQUSAF  (INYSOI 
1  HQUSAF  fOFXXAl 

1  AfVtG  (RO)  Randolpb  AFI 
3  AMRL  <HE)  WFAFB.  OH 

2  AF  Init  of  Tech,  WFAFB,  OH,  ATTN:  ENE7SL 
I  ATC  (XFTOI  Randolph  AFB 

I  USAF  VroMed  Lib.  Bronki  AFB  (SUL  4).  ATTN:  OOC  SEC 
1  AFOSR  (NLI,  Arlinfton 

t  AF  Lof  Cmd,  McClalldn  AFB.  ATTN:  ALC/DFCRB 
1  Air  Eoroa  Academy,  CO,  ATTN:  Dept  of  Bel  Sen 
6  NavRari  A  Dev  Cfr.  San  Oitfo 

3  Navy  Mad  Nturoptychiatric  Rteh  Unit,  San  Oofo 
1  Nav  Electronic  Lab,  San  Oiego,  ATTN:  Ret  Lab 

1  Nav  TriifOn,  San  Diego,  ATTN:  Coda  9000- Lib 
1  NavPottGraSch,  Monteiey.  ATTN;  Coda  66Aa 
1  NavPmtGraSch.Monletav.ATTN:Coda3134 
1  NavTrnfEqutpClr,  Orlando,  ATTN:  TKh  Lib 
1  US  Dept  of  Labor,  OC,  ATTN:  Manpower  Admin 
1  US  Dept  of  Juttice,  DC,  ATTN;  Druf  Enforce  Admin 
1  Nat  Bur  of  Stanclardi.  DC.  ATTN:  Computer  Info  Section 
1  Nat  (Clearing  Home  for  MH-Info,  RockvIHt 
1  Denver  Federal  Ctr,  Lakewood,  ATTN:  BLM 
13  Oefenia  Documentation  Canter 

4  Dir  Fiycb.  Army  Hq.  RutatH  Dfct,  Canfaeira 

1  Scientific  Advtr,  Mil  Bd.  Army  Hq.  Runetl  Ofet.  Canberra 
1  Mil  and  Air  Attadia.  Autbian  Embaaay 
I  Ontie  da  Racbarcba  Det  Facleurt.  Humaina  da  la  Oefania 
Nationale.  BriitteH 
3  Canadian  Joint  Staff  Watbington 
1  C/Air  Staff,  Royal  Canadian  AF.  ATTN:  Fart  Std  Anal  Br 

3  Chief,  Canadian  Def  Rtch  Staff,  ATTN:  C/CRDS(W) 

4  Bntith  Off  Staff.  Britith  Embatiy>Waihinfton 


I  US  Marina  Corptliaiinn  Ofc.  AMC.Aleaandria.  ATTN  AMCG6-r 
1  USATRAOOC.Fl  Monroe.  ATTN:  ATRO-ED 

6  USATRAOOC.  Ft  Monroe.  AHNrATFR  AO 
1  USATRAOOC.  Ft  Monroe,  ATTN:  ATTS  EA 

1  USA  Forcet  Cmd.  Ft  McFtwrion,  ATTN:  Library 
3  USA  Aviation  Tetl  Bd,  Ft  Ru.ker,  ATTN:  STEBG-FO 
1  USA  Agcy  lot  Aviation  Safety,  Fi  Ruckar,  ATTN:  Ldirwy 
1  USA  Agcy  for  Aviation  Safety.  Ft  Ruckar,  ATTN:  Educ  Adviaor 
I  USA  Aviation  Sch.  Ft  Rucker.  ATTN:  FO  Drawer  0 
I  HOUSA  Aviation  $y«  Cmd.  St  Loud,  ATTN:  AMSAV-ZOR 

7  USA  Aviation  Syv  Tint  Act .  Edwardi  AFB.  ATTN:  SAVTE  -T 
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